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(54) ELECTRON BEAM PLOTTING METHOD AND DEVICE THEREFOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize and simplify 
a system while holding the plotting accuracy by forming, 
contracting, projecting, and deflecting an electron beam, 
and making each component of an electro-optical 
system plotting on a sample an electrostatic system. 
SOLUTION: A first forming aperture 4, an electrostatic 
lighting lens 20, a first electrostatic forming deflecting 
device 21 , a second forming aperture 7, a second 



0-'"" 



V 



2ID* Q I 



/ 



\ |j]z2»!2ffl»B5il«t»' 



http://wwwl.ipdl.jpo.go.jp/PAl/result/detaiymain/wAAAa29168DA412173529Pl.htm 1/18/2002 



Searching PAJ * Page 2 of 2 

electrostatic forming deflecting device 21 , a third aperture 23, an electrostatic contraction lens 
24, an electrostatic main deflecting objective lens 25, and an electron detector 12 are 
arranged on the optical axis of an electron gun 1 of an electron beam plotter device. An 
electron beam 2 formed into a desired aperture image is radiated so as to form a pattern. 
Common use of an electrostatic lens or an each component of the electro-optical system and 
a shield electrode used as an electrostatic deflecting device for an adjoining electrostatic lens 
and the electrostatic deflecting device can shorten the length of the whole electro-optical 
system and provide a small-size electron beam plotter device. 
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*tJR±K:«B fctr 5 r. k t -f 3 *F t*- ASM* 

*.fcttf- tr- a»his« ttj^-c, 

f-AfiSB^tt. 

[ft#«3] ffiEtfJ-fl^JRtt. m^tf-A£#S©^ 

ttriam^K—A^ffi^ffi tr-A©«-?-ir-Atcwg-t-i 
IIMBIMkroT^— * ©*■/<* - > fej* 
•J SI6£*v;fclitr!E« : ?-fc'-A£r{Ift LTIWBT'*— 

it»i-5!W*tt«*riB*iiu *»o*nE7/<— 

r. ©»*£*/> v >X£ ilii LfciJlE®* tf- A fciNE 

r. t t -t £ 2 E*©fltf- tr- AffiBS 
fJE£&©«ffiKll^-miE&l?jllOLTfl9Ett^-A£ 

if-AssBgiB. 



[nr#£6] fto#*^«iW*»&lH[E*?-t':-i>>© 
±tt«fcE»£ix. fusm^-K— ASr^isiLTHtnsiii; 

f$im®m&mm ^©naiem-?- 1*- a © ±8 « t e« s 

it. StilHa^f-A^iiiPiL-ciiE^a^IiJiBiRiSt-M 

;t fc ^ * WR t r 5 »*fi 3 E*©fltf- f - AJSH^ 
B» 

w&yvmmfa^ mti»W£?9±iafo&> HE** 

«»JffllSl«fttffi(lE»^;i«l«il««:E«L, «>oig 

i-5rjie>*E»flK;^9BJ«iRi«, iE^t^Di 

1R|r]& «nE#«3M«l«a*Rtr*aE»«S;^«I«iI«0 

m t -r % 6 km ©«* tr- a«sh$iBo 

8 ) «IIH#«^ifilR)S§5.U t SfllB»«^y P * 
«lR]*©#PMHIIIteH:» **veiv§-v-A- K*tt#E« 
$ ftfc r & t f 6 !S®rom* tf- a»H 

Mfitt, «IE«lS6*r*/Mci»iPi-**i«>fc**i^e*i© 
$ *bfc r t Sr^m t -f 6 |5«©m^- If- AfiSW 

[s*sio] mi5f^m^BJ{s(R]Si:fii5#m^yiij 

S $ nfc r k z #® t -t Z> 6 E^wm^ t r- Affl 

#«*M«fa»fc*H-3tflE»**:/ y miie9«(o«lffi 

tttt i: •T'Si** 3 ! 6 |E«©«^ tr- AfflB^ft, 
[f»*^l 2] «rlES»©T^- < ? L -*'©5*>'FS*if— 

rtS<D^ ttVs—jv YW&fOWZ SrrtScD/h$ 
K«S<D«S <D^*< £ t 2f§£A±(cjg^Lfc 
r i: 5r#m t "f 3 ia«©m^ if- AffiB^ft, 

[f|#5l 3] WE±filfil»*u^XU:*i»t5rta©/h 
$ *->— /u K«««rWE* J f-*W«©->-A' K«S j:K 
ggag«b< f**ffl«5tlc U «»o«JErtft©'h*4^ 

-yv vmm<om s sr^so^t * Ktt^©ff$ © 
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3 ffiScOHi^ tf — AffiUSIBo 

[fl** H] girE*fl£33Mfe V' vX©K7 ^ -/v K 
1 5 ] i^^^SrMt s =» ^ 

[111*91 6] fjE#-/vt'-* 

SUma^wyXt, lHjffi«i L tf-A£HIft1-.5iim 
HWEMKOT 7 * > h n<D o hm&1r * T 7 ^ ^ h 

8] ME^'-A' Ktttfttu fflKi'VX&tftil 

t -raw** 1 7 [ci2*<o«^- tr-A«B8«. 

SHI jfc-CV*<5 fci-5»**l 7tl5tt<0«T- 

tffgm^-tf-ASrfiawffl tr— Awm^tf— Atufurt-a 

9 SIS § JlfcttE** tr- A SrfitR) LT grl2T 

LT# fefifc'** -5"ifc©«* tf— A&7E©ft«i_h(::K 

/M-SffMesOt'h^vXi, 

r ©|*«5S3t/M' vX&ilii LliWittltrF V- A SrftlB 

lWE**tf-A*ttE»W±fc<Ii*!i LTflffll-aWK; 

±*K!I#*»6rt5iflil«l*f*i'^i:» 



I«il*©^4 < 1 *>—#©$'-*' F««r*ta-C^3 £ b & 

®&b-rz>mim2 o tcfB*©«^t*-Ai8®g« 0 

«:« *. T v * 3 r. i: J: 5 ft#1 2 0 t;:fS«©«^- 
[M#K2 3] **tr-A*ffif©}!MKfcIlirt-*fc* 

misa^ f-A(03ttt?riis-rsm^wT7^ p< v has 

* y h©S3S£*T5 £. t Sr#®[ t«^-f-A«SH^ 
V^Sr t$r#mi:i-?.if*«2 3lc|B«©m^-tr-Affl 

p&m^o^^vxt, laiam^br— ASr<i[Rii-5»« 
Btii2«^if-Atc^, it'NB&s mfa&ftofrzxDm. 

m^M-thW, 1 ©mJETOPXgi: , 

[«**2 6] m^tr-Air*fLT^, */J'4l»«rfi l 
pM^i'VXi, fj|Efl^tf-A$rii[Ri-r5#f8 

*UE'§-wvxso t <irRjS©5*>'>'fe< H-otcii, «r 

|5m^t-Atc^1-5i 5 ^BfS©mBE^PPJP$ix5 
t »ffitt©«JE^PPSP * fi 5 ^ 2 <DW& b b fix 

1^5 r t ^^mt-r?>m^f-AttHi$@o 

[l«*352 7] ?nfiaS&2©mffif*, 
L, WBfll^tr— ^©Jiff^lRrtlKiKttfeix-rv^ri: 
§r» IS fti W*« 2 6 KBit©*^ tf- AfiSW^S, 

[MM2 8] KiES 2 ©«Hfi, mm&^xRxm 

5«*«2 6 ic|5ife©«-? if-Ajgli^Bo 

2 9 ] fflE$ 2 ©«SKB]*P-f-5«ffiO*fi«1i: 

tt» «tllB®lcO«®l-ffJPl-5«JE©iffe*fffi©0. 2~ 
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1." 2fg-Cfo5r t^mtt^^2 6!Cte«co« 
[ft#«3 0] *rlB»2©mttfcfflto-t-3WE©l&*HI[ 
1 f&T-fcS ^ t fc1-<5IB#S 2 6 fclB*©*?-* 

^tf-A£7c©3tW±KM1-'>ft< i *> 2o©#«jft& 
rtt &»0E^IMK 3ii UfcfllES^ tf- A £*S 

Wtf±iolB 'WHS*-*- 5 #SS:x ttWtofc©** x, 

msn£*t£igi©w&i, r<D^i<Dfi®(c*fiP]gaa$ 
[fg**3 2] ^ii2^2<7?«gii. fjiasB i <Dmm\ctt 

5r!t#®t-r5l»*«3 1 iciMRom^tr-AJHBgfc 
l»*«3 3] gfjf2Sg2©m<Ifi, tMBSiNfel'i'XKiR 
rt fc*vcv^a r k SrWRfcl-filH** 3 l te!B«©«?- 

[»#Jg 3 4 ] ffrlEft 2 ©*ttfcHHjq-f StEOftJSf 
14, WIB!ISl©*»!:B]ttf*«E©ift««oo. 2~ 

l. 2(rtNfc*r. tSr#gitt-t5f»**3 il:Gtot 

[M#K3 5] HB»2 0««fcWlPl-*«BE©|ftS** 
ft, SWB«l«>«W^aP-f5«EOttS#«©0. 5~ 
lffifC**Ci:*rW«fc-t-SBI*K3 l KB*©*?-* 

M3 6] tt^tf-A^MUTfig^ IB/MSUB&fr 



[if** 3 7] «^br-ASrffiBo}»ttKmiff 
l:M©&fi|;:62fi * *ifc7/<— f- * t , 
WIS®^ tf — J* SrMMffl f- i»<D«^ tf- AtpH-t-S 
IMtajHWi'^Xfc, 

w]B»m^.mm i^xk* flfasgSftfemjiam-^tr-A 

u^Xfcaa LfcHtnWf-^-AtrttlB 

a v r ©*h& u ^x{c i <o iitrBtw±K'4t'hs# $ ft* 
«iiB»«saEffl isub©**** rt x-mmm? tr- * *« 

ft 5 ^ 9 - i"ffc©»>M« £ M** 5 f&I^SB t ft« x.T ^ 

art s:^® t -rsm^f- asb^Bo 

[ft**3 8] fFESfJWatt. «IB»«SJBWU>'X© 

tfiism^ tf- a £hp;ijh f- if- Mcm&tz 

r. jx e> »«^ftfl^i[(a««r aa u fc*fiiam^ tr- a ^^g 
we*-?- tf — a srfiiEiw jLKfli (rj l t mm-r 5 ^as: 

±fi!fil«4»feJ*6iflll«il*f*v^X4:, 
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['*W©#»*RW] 

[0 0 0 1] 

#8*ift©s«fcH-ra. 

[0 0 0 2] 

[0 0 0 3] r©^^ #8*1- <£S 
* t'- A-eE^SPi1-£ ©T\ SiB t«fWds*^5 
[0004] *jn?fc, K»«©J»«K^*->t»«-e 

[0005] /^-yiWfeiLrfi, 

#©fl;^ tr- i» & O N/ O F F ffrJ^P Lft A* &S&H.ffi±fc 

IdfiBI* LTV* * - >ffiW-f 5 V S B »Si©& 2 ©#& £ 

[000 6] £©5*>VSBttli£:38JggH$\ iStJjgL 
©/-?* — 1 OC^d y * £ Lt^TVv'^t 

^s©tf f- A«®os» t n% * fix \i * s . 

[0 0 0 7] 0 2 l (:*;:©£ 5 &vsB»ii;£S;£ffl^ 

[0 0 0 8] m^gEl^^feW^tbSm^K— A 2 ©ft 
^7^-^*4. ^U>X5. J&J£filfa3g6, ^2© 

[000 9] Z.<D0hmi (Dtfa&T 4 lift, #J 
XJiHI 2 2 i 5 £$£^©7^-5^ 4 a 

*U fg 2 ©j£j£7^-^ 7 fcfi, t*Jx.tf H 2 3 ^^-T 
£?\z.mMb%Mk*m%-&t>i£tz±*Ty<-?-f 7 a 
&£©*«#<*©tt»©7'<-f L +7 b, 7 c, 

[00 10] r©±54*(ft-Cfciltf, iMIflc^ai/N* 

StWto»Sft;fc«?-^--A2H:, rai/^X3{JlJ;i3^l 
-fttft-AClibtls « 1 ©J*»T/<-^+ 4 ft 

mm-rz^tx&mcf&BZti, figi/yxsiaox 



[0 0 11] r©t#, *?-lf-.4>©S52©J*»7'*- 
f-+7fcj^5JIMt{fcStt:, WiliCADf-^l^o 
fci^A/<*-:/jEM*JK«-©ffi*fcft5 J: 5 

ft®6\C£oXM®£1XZ><, 

[0012] Wx.t£. 024 ic^-fi 0 fcigJgOT/*- 

<fc 9 filR] U • *g»©-fc*T/*-?"V 7 a ©-iBli 
flBJ»**6 1 , «*.tfHflJ*tt©*J- t*-A 2 a 

[0 0 13] r©f5 2©j£^7^-^-v7&jIiiLfctt 
•?-tr— Aft, *g/hU^X8&U { jl*i»W'^X9|iJ;oTit 
5fS|- 1 3ffi±K*§/h&^£tK ^or©tt©IWl 3ffi 
±fc^3fl^tf-.*©iiHtt1IH:. ^dfoS l o 

[ooi4] -Ttefrh. ifilSlSl Ott, WRl3t# 

*T- ^©ftSSr^fig Lft# 5>ffiiJ» U ^ogJfi[6]S§ 1 

*©tt«H»&fT5. 

[0 0 15] z&ko&MWZhtcni-v- 

[0 0 16] t*PU 3^m^Vf-Ay!)5fig|t$^5i:, I* 

mi 3 ?> » 2 wt^safltf-jWB^i- s . 

[0 0 17] #^u:xX9©T#Ki3B£ft;rc«?-&ffi 
«12»4, 2&m^£ltm^£&WU ^©^Wft^- 

[0 0 18] tot, *ffctii«l 2a»btHASft5<ft 

w«-§-^*o.3a-rs- tr, sEM»©^iij-^tr-APS 

©IHftJ&tTo-CV.S. 
[0 0 19] 

5, i/hn/xs, nm^x^tub^mM^^m 
m-%tth\^ m&mfa&5*?3zmfa&i o, gimifi] 

»l l4ifSr#«fil«il*T?«bR-t-«i: fcfcte, iHbi^ 
>XJHHi«ii«©tt^ttft3t**Wtt, f-ASiJ«feT-« 

iiu, fr-^mw.wm*$.xffi&. 3^u-> 3 y 

[0 0 2 0] L^Sii, m^^(-®®EI/^X^ffl 

^M43fi^t-gae$-&5©-e, «^i/vx©rtssr^t 

<^figU r©««uvXrtlB»cfl|Si«*rrt«*-5l«t 

[00 2 1] X, t*-i»,^4lig§rift*5fc*{c, m^-H- 
ASr0i|^««i^l 3^©^^ htcfi-t,3iti>*S:Srlto 
[0 0 2 2] — tWl 3®©!^^^ hTffil-l*** 
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[0 0 2 3] ^©JlSfcSttW**^-*-**, 

[0 0 2 4] rofc*. Js&v^t^©/**— vfltiJSrfi 1 
[0025] iJiKJ:oT«^-3te**-^«W*aoffi-e 

b, ^(o^mitimm<ovyy^i:mmL^ 

[0 0 2 6] Sfcfc:, m&RXfT-jU-yy hZfttbZm 

b*p„ 

[0 0 2 7] /<^->1tPJfll*«r*r- 

5. 

[0 0 2 8] 

bT, WR±K»B*rff 5«^tf-A*Sf*ifeT?*>5. 
[00 29] Mf#J[2»C.fc*L«, *f-*— Afc»bT/J> 

* < i t>ri^ j ^aniRi u r. ©«fctwfc» b-c*/Msue 

[0 0 3 0] fl|#S3U:.fc*tfi» »*^2fS*<D«^lf 

a*o7 br# btnt/<* - f 

iixb»««8flirtl*SriBibfctt^^-A 
ftffii bfc«^tf-AS:K»±K:«/J'«*-*-*IWt3SK 



1"5 2^m^liR^«^Sr^tti1-*« : f^(lilSi: 
[0 03 1] l»#J*4fcJ:*uf, it#JS3IB*«7)m^t* 

EB£ftfc*S'-A'K*Si:A»e>1IMte*'U 

icPJ-mBESrHlJDb-cm^ f-ASriR^^^r, d*o«$: 

[0 0 3 2] »*B5KJ:ixff, lf*«4lE«OS?-^ 

[0 0 3 3] m*B6fcJ:nff, if*^3|E«©*^-lf 

©JLSEHteEBSfU *^i?-A*r«KilbT#^±fll 

l*B#K»br*l36«r*/hK:«irr «»^Ct/5 ^filfaSf 

[0 0 3 4] W**7fcJ;fttf» W*«6lStt<D«-7-f 
lW2fctf#**±*l*l#*E«U a»oPWrt-<&rit& 

^#ii#jg»-bfc„ 

[0035] »*i8fcj;ix«, f**^6|em©m•^^^ , 
[0 0 3 6] »*J[9KJ;ixtf, «*«6lE«romT-f 

[0037] Mr** i o i jxii» it#9 6 ia«6©«^- 
[0 0 3 8] 11*91 lditUi, nWKQKManrf- 
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9 ±«rtl*0««i«JE*rJllUI*l<(H!:lMfP U ^of 
«S»J«lWBtt»-f-5»«*^'Jiiairt*0«HWt£E*r 

KIMM" 5 ifcgffijE^S fell jt fc 0 
[0 0 3 9] M*«l 2fc£*Uf, M#g 3 !&*©«? 

ir-Affii®^ttlc*3^T, nakcr/*-*-*©^** 

yXt£j£&SE@U ^ofttts^/huvXKfcttSrt 
&©*# ttj]<r>*s->\> KSffiofflt $ £ft&©/h $ ft 
* K«tt©Jt $ ©'>ft < i: t> 2 fflffiU: £j£ Lfc„ 
[0 0 4 0] Sfciittf, W#i3|B«©«* 

tr-AJSKKafc*^"?, ±flll«ilS**v^X(!:*JW*rt 

MK&IE& t < U *»ort«©/h $ ft 5/- 

A- K«ffi©W $ &rt&©*# ft'>-A' F«ffi©J9$ ©4> 
ft< i:t)2«£UiJC»*Ufc. 
[004 1] M#S 1 4 fcifttf, w*«3is«©m^ 

[004 2] flfftg 1 5 K iiHJ, 1 4 I2«&©« 

[004 3] fS*^ 1 6 K i.tl\£. Bt#Ji 1 5fE1|fe©« 
[0 0 4 4] SS#>Sl 7KU;*Wi, m?-^-A{C*fUT 

«rfifl1-5#«S;©fiiaii#fc, *J-*-A©3te*«:HlE 

[004 5] 1 8 (Ciixli, ft*^ 1 7 |S«t»m 

[004 6] II** 1 9 ICiixlf > 1 7|BStWm 

[0 0 4 7] »jfc*2 0teJ:;ft«, B^-tf-ASrffl*© 

jt&wciMrr a fc ft ic*ft*wjf je©<Mfce« $ Hfc 

7'<-*-+«r»«LT#&ftfc'<*->'fc©*-?-tf--A 
*rx©3M*±U:R1-^fc < £ t> 2 o©ftft£&£ff|fiMB 



ia©*f«)W^^ »tf£©*Mfeu:/XfcJ:0tW±fc 
•/J-*!* $ ft 5 «f t*~ A fcMfkhKflrtl U TJSBf 5 

[0 0 4 8] »*«2 ltiiltf, li#3j2 0fS®©« 

[0 0 4 9] f**«2 2Kiivtf» M&9(2 0ffi«©« 

S^-l'A-SMlx.TV^,, 
[0 0 5 0] fH#Jl2 3lcj;tt«, m^tr-A&ffit© 

^Sr=fT5»«S;© : &vvXt, *^F- tr— A «rfi|q|-r S » 
*S;©«lRjSi:, «^^-A©7fe«i&^5gi-sm^c©T 

[0 0 5 1] MM24tiillJ, ft*^2 3lE«©m 

[0 0 5 2] ft*]l2 5(-,ttVl^ W^f-AJdSftbT 
fig^, ffi/MS»*tT5^«S:© i &->'>'Xi:, UlEifl^ 

ia», fiiRifttr 5 fcftwrnffi^^jp-f §^ i ©mj£fWD 
xe i , Btrie^ i ©SffiMift-e^l- 5 ^F^m^f^b 

*$:<£®-r 2> ft©«FE«E t ^Stt©mJESrR]iPl-2> 

[0 0 5 3] »*«2 6(Ci^(i, if f-AI^U 
«/hJ9»Srff5#^t©#^Xi:, friam^ tr 

-*fc«to-r$»m*©«iWfc*:A«u iwe*^^ 
xav«i*i*©3V>«< t fc-oi^ii, msM*v- 

AKfpffli-* i 5 RiBf36©«ffi*SBttP**t5* 1 ©mS 
t , ©tt^tc^rSjEB $ ftfflCttE t »ffitt© 

«BEi*B«iO**v5llS2©m«i:!»tttt» ^M«#S!)*Sr 

[0 0 5 4] W**2 7fcJ:n«» «*S2 6IS«©«; 

1 ©affiJd^j- mZMrf- A©it^lR)fi!UcKlt 55 

[0 0 5 5] ||*JS2 8liJ;ntf> W*«2 6|S«©« 
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[0 0 5 6] fl^2 9iaWl §S#92 6lE«fe©tt 
^f-i»JSi®^ttl-*JV>T, WE* 2 ©«* KB*"*-* 
*E©»6*Mttt, lltlBJ|Sl©**fcBiiq1-6«E©lft» 
M©0. 2~1. 2frt?£>£c 

[00 5 7] DMt« 3 0 Rl £*Uf , §S*« 2 6 !El£©m 

«BE©*6*Nittt, fflCflU ©m«fcBHl0l-5«E©lft# 
|6©0. 5~lfffT?*>3. 
[0 0 5 8] tt*«3 1 fcittfi* ttf-kf-Atrffit© 

ei-stmstfisw^xt, utiiBiMtadiwin'Xicj: 

Ktf+aitMtttRSrWWU a>oB&fE7^-^ir&iiji 
LT#bftfc>**— ^&©®^tT-A&5G©3te*U:U:M 

ojfii'yx, 5.tFr©*rfei/vX{rj:i5gfris^±{c 
iRi-r 5 #m5£B'J<i as 1 x.. BtH2#m^f/J^ w >x 

i 5 KBf^©«£E^H]inSn5l(S 1 ©«ffi 
£©8l©*«fc#lfcE«Sixillre«fffciK^© 

mffi^WiP$Ji5^2©®Bii:^K»t» £R9S?(r3b*£ 
fi«U /<^-v«©S»t©l6^S:(S»-r 5. 
[0 0 5 9] 3t**3 2H:.fc*tfi, 1**^3 llB*©m 

i©«ffitd*ru sfftEm^ tr-A©ittT*rBHMi^i-te) 

-[0 0 6 0] W*«3 3K<fc*Uf, «*3I3 lfBft©® 

*v-j*ffim&mz&^x. wism 2 ©«««, atria** 

[0 0 6 1] §f#>f 3 4KJ:*Uf, 3 1 B«t©« 

«js©iffe*t-ffi»*> me* 1 ©«*m»ip-f ©*# 

<I©0. 2~1. 2f&-Cfc5o 
[0 0 6 2] f|*« 3 5 \Z. J: Jitf , 1t*g 3 1 f2«©« 

*tr-A»«SMK::»^-c % fflBJS2©m«K:auiH-a 
®ff©i$6*t<Ite, AMBft l ©IWl!:HWiPi-5«S©*W 

flt©0. 5~lffiFT?*5. 
[0 0 6 3] fS**3 6l£<fc*Uf, *^-fcf-.MC#LT 

rit», */htti**ff 5 »«*©*• i^xi:» MBfi-7-tr 



I*. HUET^-f L ^±©-fe;H^fia#t$H2>SfIIBIl^K'- 

A©{fcllK«^^^Tlwali/]^aJl^xalc*^^t5^^/J^** 

[0 0 6 4] HtzftgS 7ti*U*, «^-tr-ASrtt«© 

K*f1-6JBIt{fcR*IWIIU ^>otftET/<-^^Sriiii 
L"C# fefrfc/* * -^©flrf- fcf— A &5c©jfc«l ±KR 
1"'> * < & fc 2 o©»t£A»flil*l« -ft<b S^«S; 

ss/M^xt, ^©#*sa8/hu'vx«raaufciwe« 

OWi'VX, £tfc©*ffcui'Xt::J:$fiiiBSW±fc: 

«TBi-5iHK^fiSl«il«*»b«5±fflI«a»*i'>'Xi:, 

tulE^m^^ii[p]S©^««rt-x?milE«^ tr- Afcfi 

[0 0 6 5] 8tiilB, »*«3 7|B«©m 

nsn u^x©MW*eF*«rMW-r5t>©-c*>5. 

[0 0 6 6] IS#JS3 9ti^li. m^fcr-Afcffig© 

ti, «IBm j T-ii'-ASrfllWfflbr— A©«-7-tf-AKP 
tt5»ta»Wi'>'Xi, tWa»*aiBMw^XK:J: 

Ksrr5is*ttt«*««i u **oiWBT^-^-r £ai® 

■r^*<4: , t)2o©»maj«JK«i«a«i:, rixb^ms; 
fi£i?ffi§|p]S&$:iij! LfcfllEm-7-tr— A*«/J^5»f^: 
i®/hw>Xi: x r©»m*|g/hW'>'XSrajaUfcWIES 

^ if - A «:m»W±^*'J'«»"t-* 

©#*wvx % Rtfr©»*n^XKJ:9«nEW*±lc 

ffiW-f 5 #m^ffi l«a*4» 6 fi£ 6 £fli H4»* ^ > X t , 
llWB#«**flilfll*©*«fWrt"ClWB«^ tr~ A Srffi 

/w©(fcW!i « fe-f mea* ^ns^^^-v^ro^t 

[0 0 6 7] 

[3§W©Sy6©Uflg] (1) *HW©^1©*«6© 
JBttlco^THffifc#ML"ClMii-*. 12 2 It 
|BI-*BJ^lJ:ttlHI-«F-»«rttL"r*>«. 

[0 06 8] 12 1 t±*^-tr— A»BH«©**B|-C*» 
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[0 0 6 9] 5feT> ^oBItRfltSi, m^i 
a»&JtoH3ftS*^-A2©#».LfcH:. ***** 

iii/yx2o« nsio»mAi^aKg«2i % H2© 

jW^-^+7, Sg2<OHm5&&»ffil*]$l2 2, &3 

i«ii«*u^X2 5Xt«i^tfcm*i 2 3&he*s*it^ 

[00 701 r©5 t>ft*3;£4llAl#'lfe H^X2 5 14, 

6 t»ffl;S;±ffl^2 7 
[oo7i] x, «*tr-A2©3tettte*3i>T, 

4Ifil^^>'X2 5©±»ftiJU:(4, »m^gi|iffl[B]S§2 
8, !J£ffiS[R]$g2 9, tMra/SJIMMlSSO 

[0 0 7 2] ftfc±B**ft**©«-flWaf*fc-^"C' 

[0 0 7 3] mi <F>ffl&T'<-f->r 4 fc'tt, ±151^*8 1- 
«*.tfB 2 2 KSH" J: 5 K«»XttH»OtA'7^-f 
t4a«SJl, gS2©E)c^7^-f-ir7U:(4, #J;t 
II El 2 3 J: 5 i *©* £ 

7b. 7c, •••«^TV^ 1 
[0 0 7 4] §tS«^^2 0ll ^HKlJ^fc* 
(±S 2 K A (JHH t*- 

A) icSX-Sfc© - ^ *10SJ1/^2 0 a&tffg2 

[0 0 7 5] rtl5)flMl2Ol«vyX2 0a > 

2 o b fcj^ftftma^xai&mjjtefta t>© 

l2 3lZ.^-f£5te*«ff&l?3taUfc*ffi 1" 
n — K) 2 0-l©PJflUJ: ! S-*ffi2 0-2, 20-3* 
K»L, ^5)11120-2, 2 0-3*r#fc^?*>' 
K (G) {z^tVtzT^O'y^^mouy^KX'om^. 

[0 0 7 6] r©5*>B2©J$J3L':-'X2 0 b©^* 
^14, m 3 <DT^—f- J r 2 3 «t 5 

KflMtU i^of lSt) ! f2©TOl/yX2 0a > 2 0 
b{i*f1-5WJ0«JE*pI^©J»1-5rt-C, JBWlf-A 
©ffiF*«rtt«lc«R-C#, J|Wllf--.fc©WW6.h" , e©* 
Slt££ * Mip-f 5 t * -3 "C V ^ 5 . 

[0077] jg 1 ©»*£riUgff[WB 2 1 14, 

2 1a, 2 1 b*»fc*0, »W1 3iE±fcWa©7V<- 

ft*:**fc*-A*fiIftL, *2©d»BTX-*-*7fc» 

[0 0 7 8] m2(7)#«S^^filR)S§2 2(4, 
22a, 2 2 b)&»bjfc«K *2©T'*-*-rJ*#7«r» 

ill LT#bftfc7^-^&©m*^-A*^©ft*U: 



[0 0 7 9] £;fc&»lJUJ*2©»m^jt?aMl«2 
l, 2 2tt, 0 5t8ffioitffi3 1©P5M:: 

#*H3 2, 3 3*EtU ^Hb«S3 2, 3 3** 
iC^y^^K (G) M&i Lfct>©T\ 8&©*}I3 1 

[0080] me>»iRt«S2©»^di»fliKa 

V2U 2 2(4, ffl&l£#0MHB2 1 a, 2 1b, 2 2 
a, 2 2b0*rt-J#|**n-fcRtM _ afc> ^4x5)4 
o©*jBg»it£, +Vi : -Vi : - Vi : 

+ VI ^, -Vi : +Vi : +Vi : -VI <D^-tt> 

*©*»jt©«E-eiww-c#, #ii©ffifP*EE©Cttfc 

[0 0 8 1] Sfefc, 2 ©»**«# . 

ffifiSS 2 1,22 (C(4, H 2 (d^-fi 5 (£=§->- A- KB 
134, 3 5, 3 6, &.U\ 3 7, 3 8, 3 9/JS^tL^ 
ilKltfeih/tV^. *UT. £*bfe*lXtWB2©lMt 
ft*#«Gl*2 1, 2 2*aBB»»o»»l,TB11$*l"C 
v^#-£ic(4, «E©*»i&WIHIPfcl*»*&l* S * 

[00 8 2] #KHBaPjt©***fc 1 *Sffl Lfc**-** 

3R-e*Wrt-5#fi\ **tr-A2©*n*:*— /<#>ri/ 
h^**©*-nVR*fLi^«*fc*5fc»» *•*■# 

-C, *^W^«-Ci4, *©*)#£ LT, 0 2 K^-f <fc 5 
K«SI3 5, 3 8 **ffl-T 5 - i 

[008 3] #tSl/MzyX2 4 (4, 3? 1 2 © 

*«5S*JiHII*a» 2 1,22 *aii Lfc** tf- A *$f 

/M-5%©-efc5. 

[0 0 8 4] r.©#«S3ffi/M^>'X2 4<0±la5^f4x 18 
3©r/<— 2 3^g$tl.TV^5o r©f3©7/< 
-ft2 3li, %lRXfm2<Dl&l&T^-?-v4. 7*f 

[0 0 8 5] r<Dfg3 <DT 2 3 (4, #*5S3ffi/h 
W>X2 4(C»LT3fiSli-5<t«H:K«tfe*fCV'*50 
B2 toiM-J: 5 dUftsSHS'h u vX 2 4 Lfc 

[0 0 8 6] r©i§-g\ »m*!i/hV>'X2 4 ©±«S/ 
-/W K«ffi 2 4a©I§ll TflS^-^ K«ffi 24b© 
»*©£Kt<i , b2«ei±OJf*te»*U itbKiO 

[0 0 8 7] ±ffifRl*ffeU>'X2 5(4, ±1504^1" 
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[0 0 8 8] ^LT, :©±i|6l^wyX2 5|j: 1 ± 

IE©»< io©*»-c#«a»*W'v;*2 6 tnms;± 
fllW2 7©R#^tBfc#l/CllifH-a. -tLTrix 
fet^m*:*^ 1-^X2 6St?#m^±^[6]S2 7fctt\ 

27 t \z.*tt&n&9M£.X 9 » £H6IMta;«*b ^ 

X2 6 i»«^<ilp]Sf 2 7 £I4&<DJ; 5 <t«««r*f 
5o 

[00 8 9] VSXZ 6 14, fM&SH/M' V 

X 2 4 LfcUrF- if - A fctttt 1 3 ±fc»/hJS*1- 

■7- if- A 2 t>© t £5. 

[0090] »«^oim« 2 7 1*, wtaat* w^x 

BE t njiJOttjtlMmjE^AlMttir £ *VCBM» $ ft, 
*f-if-A*:WsH 3©B±©tt*t©ttlIfc:fM&S*3 

[0 0 9 1] X, rftfe#«*#*l'>'X2 6,ftt«Mi 

2 7 {Ci4, JR 1 ©IfcMffiiESB 4 1 tf&RSih, 

[0 0 9 2] r©JRSMi]E«4 114, iffllRl^^VX 
2 5 (d*t UTO«^***-C»4-*-6«l*R:* CfcffiiE 
*Sr**©»KK:llWlWJin LT£<I|n]^-?3l§£1-5J|X^ 

[00 9 3] ±IB»tt^;iKllAl»2 8 14, »«5t£fllffl 
SS2 7 ©j^WrtT** if-* 5«tt&* 

[00 94] IMISfc/ y ±fiiflS§ 2 9 {4, 
^2 7 l£;ttLT«^tf-*©±M-EB$ft, a^-tf 
-A2SHW0U WH 3ffi-Ct*-Afi3t$iJ^iCJ$;CT 

[0095] m g>iMt££<Iifti«» 2 7 xtf»ma:/ y 

±ffifa£2 9{4, W41 3ffi©fc*-.MIfa|;:j&CT$££ 

%tisft.V9^\/>7 hn-KOtt*lfl]S$X«:rt^sWSE 
[0 0 9 6] $ibl-, Z.tlti&m#.±Sfa&2 7RV$ 

y 2 9 (ommztt* mm 

#Sr*<-t-fc«>lc>>-/V/Kaffi2 7 a#Kttfc;h/0'> 
[00 97] r©,fc5fc^y ifiilPl-feV^cnU^ hn- 



A« 2 9 , Hm^^ y wm&& 3 0 apf MHMlc K 
WffcEKI-^fclcitK tm^y ±«1A$§2 9 t 

[oo98] iMtat/y mam* 3 o »4, m^-tf-A 2 
[0099] ±G»^cmflA« 2 8 i^m^y ma 

-tSipJ-^ygiJffllRjS-feV^iU'^ hn-KWW*[p) 
[0100] Sfeic, rtvp5»BS;li|<B^SS2 8t#ffi 

str y Maro** 3 0 ©Mffli^ii, mm LtcMfa&omw 

< •tfc*(C=&v'-7W 28a, 28b, 30 

[0 10 1] Z.<Di.5K-7))%mfa±y?^\'? Fn- 

3 0 , »n&-7 y SiJfi(6]S§3 0 OWUMK*/-*' K 
«1S5:SaB-t-?> r t i 9 , #«5£:/ y mflffll* 30i 

»«aimim4»2 8 t*m-n&m<D&i*-evm-?% 

5. 

[oio2]x« »«st^y±fliiai»2 9t#m^yy 

M«ffl8 3 0 t ttt, m 2 <0«KSffi]ES|54 2 «t«8R$tt 
[0 10 3] r(DfS2<£>lfcgffiIEg1$4 2(4, 0 5 fc^-f 

1 5 fc»**£*ia*2 7 K«i-«»«s;7'y ±flii«i* 

2 9 <Dmww£*fianjjmz.m®u *»oh 6 m*-*-* 
5 £»«£iHiA#2 8 t«i-6»m*^y mflirt*3 

OoW#P«JE«r«»*f(ilk:«*Pb, »^-W*tt!fcS:*/h 
[0104] ±e»«^yMOIi«9lS3 0, 

tMisS:/ y 2 9 , ®m&mmfa® 2 s s.tm« 

^ffilRlS 2 7 14, n+X-J* 2 05ttT*(R)ti:«io TK 

0, #ms;7'y^^2 9, i^as;iij{ii6]S§2 8fi.u= 

i3 0b (29a) , 28a (29b) , 28b (27 

a) as*ffl1-5.fc5l;:iE«$*vcv>.5o 
[0 10 5] rcoi^^^-^KIt^Srffl^Sr 

#©***«/WkU uvXiRJt, fliiftiDUItr/h* < U 

[0 10 6] i<irRl*t-feW'>'X2 5<OT^-(4, ±E« 
7-&WSS1 2i«E«*iiT^5. r<D±«[6j*f 
*U>X2 5<C*5it5Tffl!|->'-^KIl1S4 314, H17{r 

C0lf$l4, ±flO">— ^K«ffi2 8 b (2 7 a) (Ojfi^tO 

i^t< it>2ffiF£Jl±K»*4ivtv^. 
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[0 10 7] ftlc±E©$D<«j&£tifc&B©^ffllc:o 

[0108] XYT-^4 4lllli^ 

[0109] M^ffi 1 fr&Jtttti £*tfc*f- t 2 }4, 

-^4KlJHatSix, ro*10jfig7^-flr4ftI 

[0110] mttmW ^^ 2 0 14, mi ©J*»7V< 
-f^4£i§jILfc«*tf-A2l£*j-U I2 0^f7 
7 Kfctt 5 I #J© 1 <i©-ir A'TV-^-lr lc*f t 

[oiii] s&2©rau>-X2 o M4, « 

^-f-A 2^3 <Dffl6T 2 3 ©ffiBIC^-f 
5= X, ilSO ! f2«^X2 0a < 2 0 b 

-T?l4flgWt*-A) 2©^^SrttE»-5S^t, m^-f-A 
2 ©»iftE±©«»e&£8iiJ» Lt^S. 
[0 112] ftl©»ra&ftll*lW2 11*. £51©$ 
j£tv<— ^ 4 tB2ro^T/<-5 L ^r 7 i©#-fe/VT 

ffiW£MMi'^X2 oa^©m^-tf-A2£Har6] 

U B2©J&^T^-^7l£^£;h/r^S£i?A-T 

[0 113] S52©f£«5£fiK^ffl[R)S§2 21*, I2©7 

[0 114] f§f«5£ifiS/hWVX2 4{4. fglRU^© 
2 1,22 fcilii Lfcm^ tT — 2 £r 

*/hi-5. i-4*>t>. 3U©ftm5£j£JMifaS§2 1, $ 

2 ©jfc»T/<-*-r 7 RXtm 2 ©^m5tJ*^ffi[R]IS 2 2 
£iij&LfcfirF-fcr-A2tt, JR2©jfc»T'<— *"*7*r 

2 4SriiiS1-S. 

[0115] ±<MlB]*ffeWX2 5©»t3» 

$ 2 6 14, USSai/hUVX 2 4 £j§il Lfc®^ 

tf — j* srtaisf 1 3 ±fc*/j^i« u rtit *t^#m^± 

ii(p)§§2 714, #«iS»iu-^X2 6K:J:9»Wl 3± 

[0116] r © t f »mS:*fi[6]^ 2 7 &UWt£M 
<IlR]$g2 814, tSH^^-^tt«t3*i-5tr-Att*Sr 
«fl*1-5. ft®5£±filR]£§2 7(4, XY-r- 

>Ow4 4±id^«$ixfc^i|SH 3fc*tU ttB««©{CE: 
KXYf-/yM 4©ttHfr#JIBLtt£*C>ft«££fll 
[r]S2 7©^^rt-CII^-K'-ASr^[/hfilnlU, 
#m^i'Jfif6)3S2 8 {4, WKfttJLfcffiH^fflfcStL 



[0 117] &m&7 n J±Mfa®2 9(4, 

u yXiRSft0^il«!li|5liSSr*/MC«W U 
#««^yiHBlfil«3 0H:» «-?t*-^2S:ii[BlL, I* 

s-i 3ffi©t*-Aiini(n)^DT^-rs'&au^xiix 

URtfUffil [SliR^Srft /hfcfilW- 5. 
[ 0 1 1 8 ] X, % 1 ©iRllfflE^4 1 (4, iffilR]*!* 

uyX2 5©**©*aiK:|S]-«jEtBJaou-c* : f-b'— 
A 2***1-* tat U *^3t**Tf|8fei-aJ|Jl!l«r* 
fffflftfcft CT^ ©*«)fcffiiEI:Sr«^©a;SJ-iP^Hl 
JPLTS! 5 5 KS*m5$±<IfiS§2 7 \z.tt-fZ& 
«y P ±ffiiftS§ 2 9 ©fM*«E*Ai*#ft £1M«P U ± 

[0 119] S2©HX^ffiESB4 2 {4, 06 l^l"* 5 

K»«w«irti*2 8 \cti-fz>®n.*.7})wmfa®3 o 

1-2>o 

[0120] r©i5t-b-Cifa©T/-<-^^^»c^ 
[0121] ftis. »ia-t-5v?3^tl^S1-5^3^t 

[0 12 2] tt?tttf]Sl 2f4, f^ftl 3*^51^ bfc 
2&m^KM® : ?-£&tiJU -?:©«lffl«^-SrW^-r 
5» 

[0 12 3] f£oT\ tff-8MH»l 2^?5tli^$^S^ 
©SiJW^tTo-C^So 

[0124] r.r-c, m-T-dmsi 2tcr±» JtfRWits^ 
So rmat), ±e©ftK^«ita#«^^^2 6-fc*j 

5 TffiH V— ;v K«ffi 4 3 14, 0 7 Jc^fi 5 (cfl;^ 
fctlS 1 2 ©V-/w Kttffit L-C#ffl U, ^-oT(WV-/w 
KmH 4 3©f cS Zl.mi'-sl' K«« 2 8b (27a) 
©ff$©'>/.f < 1 1 2^±(C^LTV>S. 
[0 12 5] r^»4, rt«*J/h**5/-/wK«tt*rm^- 

3t^^©3t«**[R)-efo 5 z #i«a©*s *JMt*Ttefi* 

f a«55&U 3t»»ttK:SEV^Sr4C5©SrRJhLTVN 

[0 12 6] r©i5l-±IBBl©Hlfe©^^*3^t 
14, «^3t**lc*Jlt5#«»aKJ|ISr»«u^X^» 
«AffllRl*KJ:9*)*Ufc©-C, mbl^WSi^^X^ 

vX"W^Cffli«j«i:©W-e*fflTr#5*^fcJ:!9, « 
^3t^»±^©ft$ Srfi/Mb-Ct x ^^tc/J^©«T-t* 

[0 1 2 7] X, »«*w^X^»»«A«ifti«fcJ:0* 
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j&Vs r k Id i 9 x «»*t^ if- a 2 £*fr&ld ufc* 

[0 12 8] Sfcld, ***¥**IW#PiETfc*«fc$/ 

A^fc < ft 9 , £g§U§ld 5c 
[0129] £*tfc.t!K m^t*-A«smgg©ft:*:© 
§§^i:$^5ii5^^-7 P s' h#yildoi,vtf>, ttHttfft 
«:*-^Ui#6*SL S'XfAOlWMbtfllSn?*, 

m^%^ zwistsm. \,itmnm w?A s 

r. t # Wffit ft 9 , h ft*? f-AjffiaS 

£c 

(2) ft{c*^P^ro^2©*lig<o»li(e:ov>TlllS«r#RS 
ft*5, H2iflMR£fcttM-«F**ft 

[0130] 19 *-Ait«§!«©iiwjH-e;fc 
[oi3i] «^-3t**o3fctt±fc», nmanttow 

14, R*3«-C, *ort«iHP« 

^ftfctf— ;v^-^ 5 1 i, Z<Dtf— A- If— * 5 1 id* 

[0 13 2] r©®K3#Mfcl'>'X5 0©jK— A*lf— X 

fcflRftifcoT^S. 1"ft:b*>, «W«a**V'^X5 0 
Oli7^-/i' KrtC:|Mt3;£a«g85 3 aUMSftT 

[0 13 3] r©£5ld«iK5^$l^vX5 OWtf-A- 

*:©-?, l»SW*uyXB0K:J:6U'VXttlBl: % » 

®5£±fi!fR]S§ 5 3 id J: tf — A 2 tcttt-SflfrMB 

[0134]X, #-;v^5l ©ft$£g|Sld|4, 
>&*s-fr K 5 4 tffti <q ft*) fcjv #«5££{IftS2 5 3 Id 

[oi3 5] ft*5, #m^±«ip]§&5 s^oAMEit 

14, El 1 0 ld*-f<fc 5 Idtf-A-b 0 -;*. 5 1 |dKiI?L5 5 
£R»7, C©Hii?LB5ja»6>EI»t§l#Bib"CffoTV> 
5c 

[0 13 6] X, 3tf-A-tr-*5 1 Idi4, *t8b=»W A/5 
•BH-5J:5tt:i/rt>J:v\ 

[0137] »ms:±fi(RiS5 314, wtsaMfcu^x 
5 0fc«t9tWi 3±t»/hiS**iiS*?-tr-A2*r 

-fr5fc©i:ft5c 

[0 13 8] ::-e, ±e#«s:7' y M«n« 3 o , if 



±<I[rJS§5 314, **tf-A2©i!fT#ftlcfco-CiM 
3*vr*i»K rixbPW(rt-*»ma:^3 ±0lift*2 9, 

»ttAnOIA«2 8RU5»«^±ffi|p)l§5 3 ©#Kld 
14, Ztl?i?l& V-A- Km® 30b (29a) , 28a 
(2 9 b) , 5 4a$*fflr5ct5ldiE©$;h/0^ 0 
[0139] :o «fc 5 ft«->-A- K««**ffl"*-*«JS 
ld£9, *rfi/JvffcU uvXtt 

[0 14 0] &ld±fE©ft<*J&$ftfc$EB©{1M8ldO 
[0141] «^ttl*»bttW*ih,fc* : T-tf-A2H:, 

[0142] ftfi^RPJ 1/^X2 0 {4, Ml ©*»T^< 
-^4&ffliiLfc® J ?-tf-A2ld;!jtU £2©j£07 
7 Id&ttS g ft© 1 m<D*A»7 ld*t L 

v \* * £ © if- A&ldffi *■* 5o 
[0 14 3] £2 ©^1^X2 o bi4, « 

T-tf-A 2 £S& 3 <DT 2 3 ©&fitd*S&-f-£. 
X, %l^.Xm2<Dfm^>^2 0 a, 20b©Efr&q« 
ffia»^r««W*ii5Cfcl!:J:9, flrPtf-A2©^£ 

5. 

[0 1 4 4 ] £ 1 ©#«5£jE£^«ilR]S&2 Hi, B 1 ©fiS: 

Id, H«S;flSW^^X2 Od>5 5 cm : f-t*-A2Sr«[Rj 
U *20J^T^-^lr7K:»*4*lTV^*«-fe/l'T 

5ldfi8Wtt:eSr*J«1-5o 

[0 14 5] £ 2 ®»m3tt&ffA8 2 2 IS, £2<DT 
If- A 2 £5c<D3fcWl±ld« «9 

[0 14 6] ftl0fttt&tt0flM]tt2 1*»6JS2©* 

^T/^-^"^ 7 &Ut£ 2 ©»«S;fig^{i|6]SI 2 2 Sriiii 

©Jttt±ldg 9 R $ Hfc««iT »«*B/hU 2 4 fe 

jiii1--5„ Z.<T>mW$M>b^-/X2 4$rSiabfcm j fK' 

[0 14 7] £©*K5W«bU'>'X5 Oft, »«^H/Jn 
u^X2 4 *rai|Lfc«^-tr-ASrW|BH 3±ldi&|/jN& 
r^t*idSfms:±<i[RiS§5 314, miK^stfeu 
VX5 0ICJ:»)WSH 3±(d*§/hg&£;}x5S^lf-A 
2«r»Wl 3±ldfi|$]LTtplB1-5„ 

[0 14 8] r©tf »«5t±fil|6]S§5 314, XYf- 

^/U4 4±knifii$nfctwi 3ic»u mmm&'DGL 
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fibs 3©£5t^#rt-cs^tf-A$r!&/hffifai-3. 

[0 14 9] #«S;Si|<ilp]§S2 8f4, *na> 

[0150] $e>ic. ®n&yy±mft®2 9\^ mi- 

#®5fc:/ymSfc]«3 0J4, tt^fcf— A2£ffi§|p]U I* 
$fl 3BOK"-Aii]^|RjjC|^i:-C^-rS=&a^>X)|K 

as&tFiHBlRli|JlSIS:*/hKfWII1"«. 
[0 15 1] £©J;3K:LTgrH©7'<-* + fcR:J!tofc 

[0 15 2] ttTttttSl 214, fttftl 3d>6»4L*: 

t5wfC, SEM*©t*ffl*tf-A|«©1WW«:1?o 
[0 15 3] £©J:5fc±IB*2©5ljK©»ttK::l8Vvt 

e*i©iais©»«tPi*»-, ^ti^fisssi^x^f* 
xmss^iosttitt a4 ^ m <t •? , 

ft^£#©g£&M/Mt-C#, HsWfc/hffl©*?-^- 
A»H8@£3igL-?ta„ 
[0 15 4] X, tW»l^VX5 0(D#-;H^-^ 
5 l ©=¥-t 3'7 p rtl-#«^®[p]^5 3 SrrtjgLfc© 

[0155] X, JK-/Wt°-^ 5 1 <D5fc388$t;:#®H4v' 
-/VK5 4 2:^9 #ltfc<D-C, IMS££tifi£ 5 3 *»b 

[0 15 6] X, »«5£±flSl*J«5 3~©EiH£#-A- 
f-^.5 ltcgiifts 5*Kr*r§l#ttli-0"X?» itttft 

[0 1 5 7] X, #^CU>X^»«a«|«l*KJ: Q« 

^•5 ^ i: (- «t t> . ^)£m^-A2£*t&lcLfc® 
*if-Aj|«BBfc*fcaLfcfc©fcfc9, WH 3® 
?©3fi&&*©iM§tf s «<, «d*2E««*K:S*r6*l 

[0 15 8] «-T-***^»«fPii-efe*«IO 

[0 15 9] r*tKJ;9, flrf-f-ASBgR©**© 



[0160] ins, ^IPJtcfiifratt^ tf-AJtH 
3fi«o»3©jllt©3glB«r*+«*H-C*>5. 4*3, 0 

[0 16 1] m^-t'-AMge-eW:, l^X&tfT^ 

<D> 4H©77-f>>'Mi6 0~9 OSMixT^a. 
4*5, 01 l©£ftlJIC|4, ftto&&<o—M1> i 7FZhX& 
!9, -£«JlCtt4»iM!M*:*L-CV''a. S&2© 
J*J&7'<-f-* 7 ©ft 9 fc» jB 2 ©jjB*T'<-?-+ 1 0 
0^BBB$n, *3©J*»7/"«-f-Y2 3©ft»»ICjR3 
©j£^7^-^-Y 1 0 lflSEHSftTVa. 
[0 16 2] 77^^Vhii6 0H, ^1©TOI^V 
X2 0 a tS52©JS^W>'X2 0 bWlSJKKlTfcft-C^ 
So T?W^ >H&#7 0f4, ft 1 ©»«3&«flilf!ltt 
2 l©*H«fcKtt&*VO**. T5-f^Vh«WI8 0 

14, *2©»m^^fo*2 2©*JMWcRrtfcftT 

V^S. T7'fp<>'h^«9 014, SMS5S®KIft«g2 8, 

IMta^ !> £{||ri4& 2 9 , H«5*;:/ y MARS 300^. 

[0 16 3] 77^^>hii6 014, hStJ^SrtT 
hS|S62fc, ZivbffiTyJ Hs\-n6 1, 62ICSJ* 

^fc&BJ-iEe $ ^fc<Btt«-d^ b 4 a ^ raw 6 3 

fcfc«*.-CV^3. Sfc, 77^Vhg&6 1, 6 2 ft* 
^^iJ-K/V'M©T7-r^>'h='-f/'V'6 1 a, 6 2ai> 

[0 16 4] 77^^^Hi7 0il, 3/7 HS»ftfT 
577^^yh»7 1i: ) ^hSiJ«*tT5T7'r^> 
h&7 2t%ffiz-X^2> 0 4*5, i/-;vKIS3 4~3 

6 (4, * V hi* 7 1 , 7 2 Pfl©->-yW K£W& 

7 2J4 ; &n j e^f-K/'WS©Ty^^ Vh=^/W7 1 a, 

7 2aj&»fe*jfcS*VCV*a. 

[0 16 5] 77^>Vh«*8 0ll ^7 MKMfcfi 1 

5Ty-{ fy\-U8 1 1, t % j\'YMW*'u 577-^ v 
hSC8 2tSr^xTV^a o 4*5, i>-/WKflffi3 7~3 
914, #77-f^V hSB8 1, 8 2 W©^-^ K^*tSr 

8 2{4^-?tvf-K/wM©r7--f ^yh='T/W8 1 a, 
8 2aa»fefl*J*S;h,T^$. 

[0 16 6] T7^^Vh^«9 0l4, ->7 HWWSrff 

hSP9 2 iiHIXL-CVSo 4*3, •>-/VKil2 7a, 
28a, 28b, 29a, 29b, 30a, 30b f4, 
«-T7^^^hSf9 1, 9 2WW*s~-JVY-®tt*%ittetz 
«J*t4oTV»5„ *fc, 77^f^y^91, 9 214 
*tL j e^K^©T7'l'^>'h='^/W9 1 a, 9 2a 
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[b 1 6 7 ] % 2 otimr*—?-* 10 0 3 ©$ 

#7'<— 1 0 1 14, te©«#i:fiHl*ttfci6l»l/C 
10 0, 1 0 1 14, **lf-A#flMt$;h/C»£1-3« 
=*$K^3ft7^-?-+:fclfl©*&*=-*fci: LT 
[0 16 8] £©*3fc«rt**tfc**i^A»IBiitfll 

BfcfifSttrfc:, #7?-r*:'h«Wl60~90i::J:9, 

2 4, 2 6&lMH*»T'<-*-*10 0, lOlOfif 

[0 1 6 9] Ull 2© (a) , (b) li, 77^^Vh 
Ml 6 0~9 OnShTJJ tfhWMM OtdOWOft 
Sfc&WHT&So -rft*?*>, @12ffl (a) (d^ 

:?hSJW£*L, KK7 7'(* VMH5 7 2(-<t!J^yvhftiJ 

*ifeiil4EI 1 2 © (b) lZ.7F-f£ 0t£h<Ott£Z> o -fftfr 
'y—^YnM fr—A'Ymt) 3 5~3 7(Dfif 

mWitf-eummicttztz^ 77-f^ >vm i, 72 

[0170]-*, 113© (a) , (b) ttJfctt©fc 

ftWitfeS. 1-*fc>*>. HI 3© (a) IC^-f.fc5 

id, 013© (b) 

■tJ:5JCT7-('7 ( Vha7 1 i:T7'T^>h^7 2tdS 

^©iBWl^SU m&&< uyX2 4©tJ<fci£A#t£ 
*5Ji4:iSHJ»!:4S. 
[0 17 1] £7c, E14~S1 7tt77^^yhii 
6 0~9 0CD&77J tlshUlZlSl-t^yJ t^h^ 

El e^-tJ-K^Sa-T/K Ell 55:1*01 7 # hn-f*' 

[0 17 2] •^K^S = 'f>'Wd*3V>-C{4, 1211 4© 
(a) ±5K = 7 1 1 0K*tLT, #*|1 1 1 i£ 

H*f 5J:5*l«il#fc*lia**t"CV^ 0 r©*:*, 
«#J*lttl2l4© (b) S.tf016© (a) 4"M^f 
fc©ifc9, ®8fc>Jl4014© (b) *L(C^-fi51- 

[0 17 3] r©if , Hll 6© (b) lC^1-<t5(--> 
-A' KIWI 1 2 3WM$ftTV>5i:, OHMKAJftMH: 

5. 



[0 174]-*, hn^^ila^/HJlfc^-a*-, 0 
15© (a) (C^1"J:5JC=iTl 1 3(C*fLT, g&l 

ft, Wfia^Ill 5© (b) 1> q 5 WK£U 

«WtSWJ»H:Hl 5© (b) &tf01 7© (a) *Rlc 
*-t-<i:5&ti©ift3. 

[0 17 5] ^©i#, El 7© (b) 5 ICS" 

tL*©H#t?, ->-^ra«l l 2t*9iB*.T, 

[0176] 111 8 © ( a ) (4, 2 <07 1 0 

oi:i577^^yh3'f /w©W«*feSr*i-0 1?*> 
•5. i2©7^-ftl0 0li, ^©^ffilc: 

{t«^t5„ tLt, 7 7^f p< > b$186 0, 7 0£« 

m.nmmz- <t o , B 2 ©t^-^-y 100 ±©gf £©r 

#, 7/«— ^ft&l 0 0 a&*3-^V-t-3i:, 7'**- 
^Yft&l 0 0 a ©^-*&ri 5 #e>*t5. ^^-Y^y 
TSr^Si:, 7/*-^YftgU 0 0 a ©ffcBtf^Urt- 
•5©T\ ^■-^±©«t»i>tr^— ^&&#»rt"5„ a 
jE&ftBU^^-^ftirc iooa ©fifc^&g-rs ± 5 

{-HSU Zb\z.wX2 O^mjE^rJPx.Tt^^:?^ 
©i? -s*> l &m.b v g.\ ] t L&V^ J; 5 (-7 * V h a ^^§r 

2 ©Tttt «r -g-fciir&tf rtms. 
[01771018© (b) 14, SJ3 <D7'<— ^-Y 1 0 
1 I^J;577^ ^ V h =>^^©^S*j£Sr^i-0-Cfc 

•a. -r*fc>*>, ^3 07^-ff i o ii4, ^commit. 

fc:«jjH-5. ^UT, 77^^v h^«8 0 5rm^«ta 
^l-J;!?, B3©T^-^irl 0 1 ±©gf^©T^-^ 
-Y3i ]) T^m-otz.W&'On,^-^ 2t?^+Y>t5. 
r©tf, T^— ^-YftSU 0 1 a Sr^^-Yy-f-St, 
TV-S-^ftgpi 0 1 a©*=^^#f>tlS 0 ^^f"Y 
Vaiy T&d^Si, T^-f--Y^l 0 1 a©{4g*S 
^»-rS©-C, *=.^±©«fifKT/'<-f-r«*:IW*i- 
5, »3E:frttW;:7'<-*-YJ*»l 0 1 a©»^B-r 
S«t5l-, 77^ ^vha^^^lEi-Srir-C, 7^ 
-y ir V :? K#f 5 VT- ^ — ^ 2 ©>ttt Sr-a-b-tiriitf 

[ 0 1 7 8 ] ±3$ tfci 5 K*« 3 ©HJS©^{C^5 
m : ?-f-A*fi!!3£W£.fc*vl4\ ^l©HJS©^ffit-«S 

wm-%774 * y hnoftKT&i^-rz) r t-c7 

9 -f y > h mm 6 0 ~ 9 0 {C X 5 t*- A ©3ttt^& 
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«' 

[0179] S52fti;jB3odaeT^-f--r i o 

0, 1 0 lfcfflV^ni-T?, T?4*> h$£fil6 0~8 
0 ©HftSrSSfcfr o^b 5. 

[0 180] Sfcfc, T9^yvbWB70~90t^ 

[0181] mi 91*. jWSWfcftfe*** tf-AJSH 

1 9&i8i/vtH i i bm-mmnma-tm-w^&tt 

1, *©g*iifctMii4Wi-6. #*?-tr— 

t'shUmi 1 0~1 3 OSrfflVT^S^IcfcS. 
rtT.^T^'fy > hmmi 1 0~1 3 0TM4, #lffl© 
77^ ^ v US 111, 121, 1 3 1 SrKttSJ: 5fc 
LTV 3. £©»£\ tMtoX^ mt&T^-^- 

[0 18 2] 0 2 01*, *»WK«t>5«^tr-ASIH 

2 o&fevvcH 1 1 £l^-$fig&#Kf4ll-*8?-§- : £:tt 
L, *OffJ»*»Wtt*l»"*-5. *«^f-A«S®^@ 
*±3* Lfclg 3 0«I©filc«5tf if-AJBWftB 
tg#?>£{4, ttm\sV*2 6©ftO^«8SW^5 0 
Srteffl LfctfrfrKafl Lfc4r-*-C*>*. 
[0 18 3] *jt*©»tlliJ:*l,«, S&2&tfS&3©ll 

r. 

[0184] EB 2 1 i4, ^KjSWKlffteSm^l?— A«m 

2 lK*i^-C, Ja*UfcH2iW-«IB»»Kttiai-«F 

[0 18 5] *B6©H16K>}gffiJc«5« J f-K'— A»B 
ggi, J^Lfc*i©3SlS©JBttfc«3«^— a« 

2 6©f^9K:il«^!fen^Xi 4 l*ssSrte>*xTV^5 

[0 18 6] fiSii'hwyXl 4 0(4, AWflJBE* 5 PP 
Al$ftSI&*& (^1 ©It® 140afc, ^©BsWffi 
14 0a ©JbiffiWfc&tt btlfc-hflfli'-A' Km® 140 

b pshs 140a <oTmm\mn <bti±rm^-^ 

h'WM 1 4 0 c t , r ©TAJf-A- KSffi 1 4 0 c ilt 

fgHOa £©Mfcfm&ftfc£ffltt^£<IltfUf 

(S2C1S) 1 4 0 d^K»tf)H-Ct>5. r©£ffl« 
ffi$£{£«®H 1 4 OdKti, gf^©3E©«BE^R]JP$ 



[0 18 7] ifS^uyXl 4 Hi, A©«J£#PP 
JnSixS^Wffi ($i©tt&) 141 at, r©£fttt 

14 1 a©±^Mcagttbftfc±<Sfl'>-/l'Kmgl 4 1 

b t, mnmi 4 1 a<oTmmim»hfitzTm^-^ 

YWMl 4 1 c fc, rroTfflllV-^Kmfiil 41ctH 
ft&l 4 0 a £©m£Vmbftfc2N«ffiftjMBftttff 

(fg2©ttffi) 1 4 1 d#fs:ttp>*vcv>5. r©^Mfl 
^AffiWBCl 4 1 dl£i4, Sf3e©EO«JE*HWnS 

[0188] & ££m«ffi$&SCftMS 1 4 0 d , 14 
1 d©fftflfcovvCKH1-<5. »«uj'X«:tejaL;/fc# 

X»tt«rj0afcLtV3. WJ-tr-A*ftJBLfc#¥*T? 

[0 1 8 9] 02 2© (a) , (b)&I*023© 
(a) ~ (c) f4, *2©J*»7/<-*--V7a»&IWl 
3B5±K35»-f tr-Atfrt©J501*r* 
^Wic^-f0-e&5o -ffcfr*), 02 24 1 © (b) fa 
(4, b*— Afc^LTV^,, r.©t*— Aa©«f (Cf4, ^2 
©J*»T/<-^-Y 7 3 tr-Afc ±oT*£ 

tr-^.fl J:©!l»B:|>*u^XrtK:a8Jt4aW«fl(fa»* 

T-fS£Lfcb*-.M£|-t£^L-TV5. 
[0 19 0] LfctfoT, Wfl 3ffild*3lt5t*-Aff 

< i-?>(-i4t'-AjS(j- 0 &tf£Mtttt3b*fc 

iHOa, 1 4 1 a fciB©«E«rPPftrf 5^ fCffiB 

[0 19 1] 0 2 A\mm^sX \ 4 l©WVX^)*Sr 
U>-XjKxV->+/l'Ve-t?^Lfct.© _ C*>5o 0 2 4f 
*i^7 lttaiH]«fl(r»*fl* 1 4 1 dfc*E«:*0*.*^ 

fiSiHv 2{4^m«l 4 1 a JcPnJDLfc«£E{C*f 
L, E©«ffi-C*©iffe*fffi«r0. 7fetLfc^, — ^ 
^7 3J4Sttffil 4 1a td^PLfcrnjItCttU IE© 
«BET-^©i^»1fi?r 1 . 2f&fcLfc#-&Sr^LTV>5„ 
[0 1 9 2] ±3£Lfc7 2, ? 3©»^*3V>T0 2 2 
©(b) «t>ttll«fc*i-i5fc, ^W®^*Sr(g;^$ 
*S r. t t 5o 14 1a dWJO U/cm 

JECJtU-IE©mBE-e-?:©*6*ffllS:0. 5~lftLfc 
u^XjKt- y->-^^V e £ [ift p3/j:V>©T-ft 
®««SHf«c5. *fc, 0. 2~1. 2^©«SfflT-fcix 

[0 19 3] ±3*Ufci5K, #«W^X5rffiffiLfcm 

?\?-i>ffimmmcis^x. mmnm^'&w.nM 1 4 

0d, 1 4 1 d£i£t-t5r tKiot, »«U>-Xrt© 
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©/hSft, #p«ttK:«Jifc* ; f-tr-ASr#5r.i:#T?# 

So 

[0 19 4] ft*5, £n«ffi»jM&£ttStt. BiWilc 
*fU m^-t--6>2©±Jffifi!lRO ? Tj*flaov^4xtK:»t 

[0 19 5] B2 5(4, «Wl:«fc5t?lf-AiI 

2 5i'*3v^T, ±5$ucE]2 tm—m&u&fctzm—ft 

**f*U *©#»*RW»i*l*1-3. 

[0 19 6] #SS7©|lffi©^ffil£&5«^fc*-Afi&B 

am*., Mffini 5 0fc#LT^5. «psbi sob, 

SB'**— v&**5flSBS"J#PSBl 5 1t. Z<DffiWffl 
WU15 1 frt3<Dm-%rlZ&<3^Xm 2 <Df$MT 
7±oa3E4*/l'*rJWl"J"6CPa*WW«l»l 52i, 
r©CP©J®gpi 5 2*»fc©fS#Jc:S'3v>-cJBi©»« 
S;^fiiRi§§ 2 i Aim 2 ©#«S;^fi(p)SS 2 2 Zffl 

W-fS^ffllPlAMP 1 5 3 r©J&^fi!ftAMP 1 
WfcWfri-ftJBW^^XjftjBy-y/H 5 4 r© 
V>TH«^PJ WVX2 0 fcMflTi-*flliBftl*lffi 1 5 5 

ISl/yX2 OSriEKrf S^X^AMP 1 5 6 iSMS 

[0 19 7] 12 6£tf0 2 7 fit, IB2©^T^-f- 

* 7 ±©-fe/u©fi!:@{c ± o t tf- AStHSfiJIK:»& 
1-5®^3fe^K*coHmi s ^C, £*UE£9l8/M»©Sfc 

[0 19 8] El 2 6t^1"J:5^, JSWI-^t^^-^ 
fcJSXTJIS 2 ©^7^-^-Y 7 ±©*A'$r»«,'f-S» 

^•fc*sv^, i ©f <cMMc±KHfc«-t- a-t/w 1 
6 o t , ^'L^ac^e. 1 1 tzvmm ufc-t^ i6u 

1"ftfc>*>, -fe/H 6 0©#g-ttK 1 , t;H6 1 ©*§-£ 

hk 2 fc ft 5c r.©fc», m 2<ofmr 7 &m 

m Lfc-fe/W 16 1 ©HR«3t& <c 2 (4, -fe^ 16 0 

Jfc^T r 2 fcttEJ 2 7 «p±#fcl* n ^ x ' &7I2$; 
f«. ^tT, »mS3jS/M^VX2 4 Id J; «3 «)fSf 1 3_h 
1^-? — vfcflSJBfifc $ ftfcir vw« * — V&©i|®/h*tei? 
A'l 6 0 fcafcLfca^tJfc^TflfcMi:** < ftS„ 
[0 19 9] £©£»K:J:9IWl 3±te»jfc*ft3» 
»E*&«#fc*tf a «ffi-e#fti>± 

# Sift 9, /•'^-vrawoftfiftg^ffiTL, 

[0200] HI 2 5 fc^1-f|-?-lf— AfiSBSie-eH:, -t 



ttSi&fftciJDx., "fe/H 6 l©f-Lv(4ttCd»f)©ggfST 
1 K± aJBWJtK^^it^TS t 2©gH£ 

1"fct>fc, ttniMMBl 5 lA^SWt-T 
5/<*-^©$ffl©^&CPSftiH«>S&l 5 2 leg 
•5. P|i/yX2 0roa^W : ?:« i«wv«r- 
/;H 5 4fc«-3v^-CJHWfS**raS*fl[K«E-*-5. 
^ixt-iU, m j ft*-A2l4, g| 2 8 K7jk1-± 0 KISjE 
ZtltcmJEft® k 3 SriloTfg 2 ©rtJBT^-^-r 7 1C 
*/H 6 lKJ^f&^Stbfcft^ 
tf— A2tt, ir/H 6 0©#g-©3teft£P— ©5tIS«rii 
iiU WH 3±*^^-yfifcSr^-r5« 
[0 2 0 1] r©«t5fc, #&7©SJ6©J§?fliK:«$tt 

Hie */w©ttii!a J, p'i>f4«cd»e>(iixTV'>5a^--e 

feott. ®W^X (#^0B/M^VX2 4atWt 

j£*i®ui'Z25) ©ibfMMMrSHEI-sri:*^ n 
-©Jl/j^-Wr/i/O/^^-V'UlfcWsH 3ffi±l£*S&$ 

[020 2] El 2 9 (4*^^©B 8 ©Hl£©^^^5 
m^f-^»S^eSr*1-«^E!-Cfc5o ftfc\ 0 2 9 
li*3V>T, _b&LfcEi2 5 fclBI-«WB«»K:H:iai-ff* 
fcftU ^©ffiWftlftWtt^B&i-S. 

[0 2 0 3] *I 8 If l^-Ail 

us i ©jut©»«t«*«^^-A««ii« 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention fabricates and deflects the electron beam emitted from the 
electron gun, carries out reduction projection further, irradiates on a sample, and relates to the electron-beam-lithography 
method which draws on this sample, and its equipment. 
[0002] 

[Description of the Prior Art] Pattern drawing by such electron beam exposure system can be drawn in the precision of the 
resolution of the wavelength level of an electron beam (electron ray) shorter than light wave length, and can form a pattern in 
high resolution. 

[0003] On the other hand, since this pattern drawing carries out direct writing of the completion pattern with a small division 
pattern beam unlike the mask drawing method by optical exposure, it has the problem that drawing takes time. 
[0004] Since it has the feature that a highly precise thin-line pattern can still be formed, it is developed as a leading tool for 
semiconductor manufacture of limited production with a wide variety, such as the next technology of the lithography 
technology of an optical exposure method, or ASIC (application-specific integrated circuit). 

[0005] There are the 1st method of carrying out a whole surface scan and forming a pattern on a sample side, while carrying 
out ON/OFF control of the electron beam of the shape of a small round shape as the method of pattern drawing, and the 2nd 
method of VSB drawing which irradiates the electron beam which passed stainless steel sial aperture on a sample side, and 
carries out pattern drawing. 

[0006] Among these, VSB drawing is developed, the pattern of a repeat is prepared as a stencil as one block, and the 
technology of the electron beam lithography of the package drawing method which carries out high-speed drawing of this by 
carrying out selection drawing is also developed. 

[0007] Drawing 2 1 is the block diagram showing the example of representation of the electron beam exposure system which 
used such a VSB drawing method. 

[0008] On the optical axis of the electron beam 2 emitted from an electron gun 1 , the lighting lens 3, the 1 st shaping aperture 
4, the projection lens 5, the forming deflecting system 6, the 2nd shaping aperture 7, a reducing glass 8, an objective lens 9, 
the main deflecting system 10, the subdeflecting system 1 1, the electronic detector 12, etc. are arranged as an electron optics 
system. 

[0009] Among these, as shown in drawing 22 , rectangular aperture 4a is formed in the 1st shaping aperture 4, and two or 
more aperture 7b and 7c of various configurations, such as cell aperture 7a which combined the rhombus and the rectangle as 
shown in drawing 23 , and ~ are formed in the 2nd shaping aperture 7. 

[0010] When drawing to the samples 13, such as a semiconductor wafer, with such composition, the electron beam 2 emitted 
and accelerated from the electron gun 1 is prepared by the uniform electron beam with the lighting lens 3, is fabricated by 
passing the 1st shaping aperture 4 by the rectangle, and is projected on the 2nd shaping aperture 7 with the projection lens 5. 
[001 1] At this time, the irradiation position to the 2nd shaping aperture 7 of an electron beam is controlled by the forming 
deflecting system 6 to become the beam pattern configuration where for example, CAD data were followed, and its area. 
[0012] For example, if the electron beam of the rectangle which passed rectangular aperture 4a is deflected with the forming 
deflecting system 6 as shown in drawing 24 , and one side of cell aperture 7a of a rhombus and a rectangle is made to 
irradiate, triangle-like electron beam 2a will be fabricated, for example. 

[0013] Reduction projection of the electron beam which passed this 2nd shaping aperture 7 is carried out on the 13th page of 
a sample with a reducing glass 8 and an objective lens 9, and the drawing position of the electron beam over the 13th page top 
of the sample at the time of a parenthesis is controlled by the main deflecting system 10 and the subdeflecting system 1 1 . 
[0014] That is, the main deflecting system 10 is controlled, referring to the position of the X-Y stage which does not illustrate 
the position in the strike live of a drawing irradiation field to a sample 13, and the subdeflecting system 1 1 performs the 
position control to the drawing range which divided the inside of the strike live finely. 

[0015] Thus, by carrying out the shot of the controlled electron beam pattern continuously, a pattern is formed on a sample 
side. Moreover, before pattern drawing, it is adjusting with the ally noodle of an electron beam. 

[0016] If an electron beam is irradiated by the sample 13, a secondary electron and a reflection electron will occur from a 
sample 13. 

[0017] The electronic detector 12 arranged under the objective lens 9 detects a secondary electron and a reflection electron, 
and outputs the detecting signal, 

[0018] Therefore, detection of a SEM image and control of beam adjustment are performed by processing the detecting signal 
outputted from the electronic detector 12. 
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[0019] 

[Problem(s) to be Solved by the Invention] The electron optics system of such an electron beam exposure system is obliged to 
the composition which built by the synthetic optical-system property of these lenses or deflecting system, and the beam 
controlling method, and took into consideration the influence of a mechanical assembly precision, contamination, etc, enough 
while constituting the lighting lens 3, the projection lens 5, a reducing glass 8, an objective lens 9, etc. from an 
electromagnetic lens and it constitutes the forming deflecting system 6, the main deflecting system 10, the subdeflecting 
system 1 1, etc. from electrostatic deflecting system. 

[0020] However, since the deflecting system for which used the electromagnetic lens for the electron optics system, and it 
asked from the design optically is arranged to an electromagnetic lens, superposition, or near, the bore of an electromagnetic 
lens was formed greatly and the complicated structure which builds deflecting system in the interior of this electromagnetic 
lens has been taken. 

[0021] Moreover, in order to raise beam resolution, acceleration voltage of an electron beam was made high and the method 
which drives into the resist of the 13th page of a sample the electron beam accelerated against high acceleration is taken. 
[0022] On the other hand, since various kinds of multilayered films are formed in the resist inferior surface of tongue of the 
13th page of a sample, after penetrating a resist, the part reflects by the multilayered film, an electron beam turns into a 
dispersion electron beam, the phenomenon which penetrates a resist and returns again occurs, or the mutual interference of a 
beam exposure generates it according to the shot of-condensation-and-rarefaction variation state of an electron beam pattern. 
[0023] If such a phenomenon occurs, while the dotage exposure by the dispersion electron beam and the so-called proximity 
effect will occur in the resist by which pattern drawing was carried out and dotage will occur to a drawing pattern, resolution 
deteriorates. 

[0024] For this reason, in order to perform pattern drawing of high resolution, it is obliged to perform 
proximity-effect-correction control according to the pattern configuration for the purpose which carries out amendment 
cancellation of the proximity effect other than original pattern drawing control. 

[0025] A large-scale system is needed also in respect of an electron optics system or control means by this, a system is 
complicated, this complication induces the trouble of equipment, and it has the problem that the precision of pattern drawing 
falls as a result. 

[0026] Furthermore, it will become the system which grew large increasingly as the function which raises precision and a 
throughput is incorporated. 

[0027] Then, this invention aims at offering the electron-beam-lithography method that a miniaturization and simplification of 

a system are realizable, and its equipment, saving pattern drawing precision. 

[0028] 

[Means for Solving the Problem] According to the claim I, it is the electron-beam-lithography method which draws on a 
sample at least by the electron optics system by making into an electrostatic formula each component [ in / an electron optics 
system / on the fabrication or electron-beam-lithography method which deviates and carries out reduction projection, 
irradiates on a sample, and draws on this sample, and / for an electron beam ] which performs fabrication, reduction 
projection, and a deviation at least. 

[0029] According to the claim 2, it fabricates and deviates and an electron optics system is the electron beam exposure system 
which consisted of each lens of the electrostatic formula which performs fabrication and reduction projection at least, and 
deflecting system of the electrostatic formula which deflects an electron beam in the electron beam exposure system equipped 
with the electron optics system which carries out reduction projection to a sample next at least to the electron beam. 
[0030] According to the claim 3, it sets to an electron beam exposure system according to claim 2. an electron optics system 
Two or more aperture arranged at the position, respectively in order to adjust an electron beam to arbitrary configurations, 
The electrostatic lighting lens which adjusts an electron beam to the electron beam of the beam for lighting, Deflect the 
electron beam adjusted with the electrostatic lighting lens in order to obtain the aperture image which consists of the 
combination of each pattern of two or more aperture, and the irradiation position to aperture is controlled. And at least two 
electrostatic fabrication deflecting system which returns the electron beam of the pattern image obtained by passing aperture 
on the original optical axis, The electrostatic reducing glass which reduces the electron beam which passed these electrostatic 
fabrication deflecting system, The electrostatic formula which carries out reduction projection of the electron beam which 
passed this electrostatic reducing glass on a sample, or an electromagnetic objective lens, And the main deviation objective 
lens which consists of the electrostatic main deflecting system which deflects on a sample the electron beam by which 
reduction projection is carried out on a sample with this objective lens, and draws, It has the electrostatic sub diflector which 
deflects an electron beam in the scanning field of electrostatic main deflecting system, and the electronic detector which 
detects the secondary electron or reflection electron generated when an electron beam is irradiated by the sample. 
[003 1] According to the claim 4, in the electron beam exposure system according to claim 3, the main deviation objective lens 
consisted of two or more electrodes arranged on the same periphery, and each screening electrode by which opposite 
arrangement was carried out on both sides of these electrodes, and is equipped with an armature-voltage control means to 
impress the same voltage to two or more electrodes, to complete an electron beam, and to impress voltage to two or more 
electrodes, and to make the arbitrary positions on a sample deflect an electron beam. 

[0032] According to the claim 5, in the electron beam exposure system according to claim 4, it had the aberration amendment 
means which carries out degree impression of the amount of amendments according to the aberration which impresses the 
same voltage to two or more electrodes of the main deviation objective lens, and is generated in an electron optics system at 
two or more electrodes. 

[0033] According to the claim 6, in the electron beam exposure system according to claim 3, it had the electrostatic pulley 
main deflecting system which is arranged from electrostatic main deflecting system at the upstream of an electron beam, 
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deflects an electron beam, and controls aberration to the minimum to electrostatic main deflecting system, and the 
electrostatic pulley secondary deflecting system which is arranged at the upstream of the electron beam of an electrostatic sub 
diflector, deflects an electron beam, and controls aberration to the minimum to an electrostatic sub diflector. 
[0034] According to the claim 7, in the electron beam exposure system according to claim 6, along with the travelling 
direction of an electron beam, electrostatic pulley secondary deflecting system, electrostatic pulley main deflecting system, an 
electrostatic sub diflector, and electrostatic main deflecting system have been arranged, and the screening electrode was made 
into common structure, respectively by each ** of adjoining these electrostatic pulley secondary deflecting system, 
electrostatic pulley main deflecting system, an electrostatic sub diflector, and electrostatic main deflecting system. 
[0035] According to the claim 8, in the electron beam exposure system according to claim 6, each screening electrode is 
arranged at each ends side of electrostatic main deflecting system and electrostatic pulley main deflecting system, 
respectively. 

[0036] According to the claim 9, in the electron beam exposure system according to claim 6, in order that electrostatic main 
deflecting system and electrostatic pulley main deflecting system may control aberration to the minimum, in order to form the 
interlocking ratio of each control voltage in 1:1, the shaft-orientations length or the bore of a pulley main deviation center 
erection load is adjusted. 

[0037] According to the claim 10, in the electron beam exposure system according to claim 6, in order that an electrostatic 
sub diflector and electrostatic pulley secondary deflecting system may control aberration to the minimum, in order to form the 
interlocking ratio of each control voltage in 1 : 1, the shaft-orientations length or the bore of a pulley secondary deviation 
center erection load is adjusted. 

[0038] According to the claim 1 1 , in the electron beam exposure system according to claim 6, it had an aberration amendment 
means to have controlled the control voltage of electrostatic pulley main deflecting system to electrostatic main deflecting 
system in the addition direction, and to control the control voltage of electrostatic pulley secondary deflecting system to an 
electrostatic sub diflector in the subtraction direction, 

[0039] the thickness of a screening electrode with the bigger bore [ in / an electrostatic reducing glass / in an electron beam 
exposure system according to claim 3, contiguity arrangement of the aperture and the electrostatic reducing glass for cutting 
an unnecessary beam among two or more aperture is carried out, and ] according to the claim 12 - the thickness of a 
screening electrode with a small bore ~ it formed at least more than double precision 

[0040] the thickness of a screening electrode with a bore small [ making a screening electrode with the small bore in the main 
deviation objective lens into the screening electrode of an electronic detector, contiguity arrangement, or common structure in 
an electron beam exposure system according to claim 3 according to the claim 13 ] — the thickness of a screening electrode 
with a big bore — it formed at least more than double precision 

[0041] According to the claim 14, in an electron beam exposure system according to claim 3, electrostatic main deflecting 
system has been arranged all over the magnetic field of an electromagnetic objective lens. 

[0042] According to the claim 15, in an electron beam exposure system according to claim 14, it is the structure where 
electrostatic main deflecting system has been arranged in the gap of the pole piece around which the coil which constitutes an 
electromagnetic objective lens was wound. 

[0043] According to the claim 16, the nonmagnetic shield is attached in the point of pole piece in the electron beam exposure 
system according to claim 15. 

[0044] According to the claim 17, each lens of the electrostatic formula which performs fabrication and reduction projection 
to an electron beam, the deflecting system of the electrostatic formula which deflects an electron beam, and two or more 
alignment sections that adjust the optical axis of an electron beam were provided, and it has been arranged between [ which 
adjoins among two or more alignment sections ] the alignment sections, and has the shield member which prevents the mutual 
interference of each alignment section. 

[0045] According to the claim 18, the shield member serves as one [ at least ] shield pole of a lens and deflecting system in 
the electron beam exposure system according to claim 1 7. 

[0046] According to the claim 1 9, the alignment section is equipped with the saddle type coil in the electron beam exposure 
system according to claim 17. 

[0047] Two or more aperture arranged at the position, respectively in order to adjust an electron beam to arbitrary 
configurations according to the claim 20, The electrostatic lighting lens which adjusts an electron beam to the electron beam 
of the beam for lighting, Deflect the electron beam adjusted with the electrostatic lighting lens in order to obtain the aperture 
image which consists of the combination of each pattern of two or more aperture, and the irradiation position to aperture is 
controlled. And at least two electrostatic fabrication deflecting system which returns the electron beam of the pattern image 
obtained by passing aperture on the original optical axis, The electrostatic reducing glass which reduces the electron beam 
which passed these electrostatic fabrication deflecting system, The electrostatic formula which carries out reduction 
projection of the electron beam which passed this electrostatic reducing glass on a sample, or an electromagnetic objective 
lens, And the main deviation objective lens which consists of the electrostatic main deflecting system which deflects on a 
sample the electron beam by which reduction projection is carried out on a sample with this objective lens, and draws, The 
electrostatic sub diflector which deflects an electron beam in the scanning field of electrostatic main deflecting system, It has 
been arranged between the alignment sections with the electronic detector which detects the secondary electron or reflection 
electron generated when an electron beam is irradiated by the sample, and two or more alignment sections which adjust the 
optical axis of an electron beam, and has the shield member which prevents the mutual interference of the alignment section. 
[0048] According to the claim 2 1 , the shield member serves as one [ at least ] shield pole of a lens and deflecting system in 
the electron beam exposure system according to claim 20. 

[0049] According to the claim 22, the alignment section is equipped with the saddle type coil in the electron beam exposure 
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system according to claim 20. 

[0050] Two or more aperture arranged at the position, respectively in order to adjust an electron beam to arbitrary 
configurations according to the claim 23, Each lens of the electrostatic formula which performs fabrication and reduction 
projection to an electron beam, and the deflecting system of the electrostatic formula which deflects an electron beam, 
Providing two or more alignment sections which adjust the optical axis of an electron beam, the alignment section adjusts 
alignment based on the pattern image obtained from the aperture by which the electron beam was irradiated. 
[0051] According to the claim 24, in the electron beam exposure system according to claim 23, aperture is electrically 
insulated from each lens, deflecting system, and the alignment section. 

[0052] In each lens of the electrostatic formula which performs fabrication and reduction projection to an electron beam 
according to the claim 25, and the electron-beam-lithography method which draws using the deflecting system of the 
electrostatic formula which deflects the aforementioned electron beam The 1st voltage impression process which the voltage 
for performing fabrication, reduction projection, and a deviation impresses to the aforementioned electron beam, It has the 
2nd voltage impression process which impresses the aforementioned voltage for reducing the space charge effect which is the 
voltage impression process of the above 1st and is generated, and the voltage of reversed polarity, the space charge effect is 
reduced, and generating of dotage of a pattern image is reduced. 

[0053] Each lens of the electrostatic formula which performs fabrication and reduction projection to an electron beam 
according to the claim 26, The deflecting system of the electrostatic formula which deflects the aforementioned electron beam 
is provided, among each aforementioned lens and deflecting system to at least one The 1st electrode to which predetermined 
voltage is impressed, and the 2nd electrode by which opposite arrangement is carried out and the aforementioned voltage and 
the voltage of reversed polarity are impressed to this 1st electrode prepare so that it may act on the aforementioned electron 
beam, the space charge effect is reduced, and generating of dotage of a pattern image is reduced. 

[0054] According to the claim 27, in the electron beam exposure system according to claim 26, the 2nd electrode of the above 
is prepared in the travelling-direction side of the aforementioned electron beam to the 1st electrode of the above. 
[0055] According to the claim 28, in the electron beam exposure system according to claim 26, the 2nd electrode of the above 
is prepared in the objective lens among each aforementioned lens and deflecting system. 

[0056] According to the claim 29, in an electron beam exposure system according to claim 26, the absolute value of the 
voltage impressed to the 2nd electrode of the above is 0.2 to 1 .2 times the absolute value of the voltage impressed to the 1st 
electrode of the above. 

[0057] According to the claim 30, in an electron beam exposure system according to claim 26, the absolute value of the 
voltage impressed to the 2nd electrode of the above is 0,5 to 1 time the absolute value of the voltage impressed to the 1 st 
electrode of the above. 

[0058] The aperture arranged at the position in order to adjust an electron beam to arbitrary configurations according to the 
claim 31, The electrostatic lighting lens which adjusts the aforementioned electron beam to the electron beam of the beam for 
lighting, Deflect the aforementioned electron beam adjusted with the aforementioned electrostatic lighting lens, and the 
irradiation position to the aforementioned aperture is controlled. And at least two electrostatic fabrication deflecting system 
which returns the electron beam of the pattern image obtained by passing the aforementioned aperture on the original optical 
axis, The electrostatic reducing glass which reduces the aforementioned electron beam which passed these electrostatic 
fabrication deflecting system, The electrostatic formula which carries out reduction projection of the aforementioned electron 
beam which passed this electrostatic reducing glass on the aforementioned sample, or an electromagnetic objective lens, And 
the main deviation objective lens which consists of the electrostatic main deflecting system which deflects the aforementioned 
electron beam by which reduction projection is carried out on the aforementioned sample with this objective lens on the 
aforementioned sample, and draws, It has the electrostatic sub diflector which deflects the aforementioned electron beam in 
the scanning field of the aforementioned electrostatic main deflecting system, either [ at least ] the aforementioned 
electrostatic reducing glass or the aforementioned objective lens The 1st electrode to which predetermined voltage is 
impressed, and the 2nd electrode by which opposite arrangement is carried out and the aforementioned voltage and the 
voltage of reversed polarity are impressed to this 1st electrode prepare so that it may act on the aforementioned electron 
beam, the space charge effect is reduced, and generating of dotage of a pattern image is reduced. 

[0059] According to the claim 32, in the electron beam exposure system according to claim 3 1, the 2nd electrode of the above 
is prepared in the travelling-direction side of the aforementioned electron beam to the 1st electrode of the above. 
[0060] According to the claim 33, in the electron beam exposure system according to claim 3 1, the 2nd electrode of the above 
is prepared in the aforementioned objective lens. 

[0061] According to the claim 34, in an electron beam exposure system according to claim 31, the absolute value of the 
voltage impressed to the 2nd electrode of the above is 0.2 to 1.2 times the absolute value of the voltage impressed to the 1st 
electrode of the above. 

[0062] According to the claim 35, in an electron beam exposure system according to claim 31, the absolute value of the 
voltage impressed to the 2nd electrode of the above is 0.5 to 1 time the absolute value of the voltage impressed to the 1 st 
electrode of the above. 

[0063] In each lens of the electrostatic formula which performs fabrication and reduction projection to an electron beam 
according to the claim 36, and the electron-beam-lithography method which draws using the deflecting system of the 
electrostatic formula which deflects the aforementioned electron beam Having a reduction projection process for the forming 
cycle which fabricates the aforementioned electron beam using the cell in which it was prepared by aperture, and the 
aforementioned electron beam, the aforementioned reduction projection process controls the reduction percentage in the 
aforementioned reduction projection process based on the position of the aforementioned electron beam irradiated by the cell 
on the aforementioned aperture. 
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[0064] The aperture arranged at the position in order to adjust an electron beam to arbitrary configurations according to the 
claim 37, The electrostatic lighting lens which adjusts the aforementioned electron beam to the electron beam of the beam for 
lighting, Deflect the aforementioned electron beam adjusted with the aforementioned electrostatic lighting lens, and the 
irradiation position to the aforementioned aperture is controlled. And at least two electrostatic fabrication deflecting system 
which returns the electron beam of the pattern image obtained by passing the aforementioned aperture on the original optical 
axis, The electrostatic reducing glass which reduces the aforementioned electron beam which passed these electrostatic 
fabrication deflecting system, The electrostatic formula which carries out reduction projection of the aforementioned electron 
beam which passed this electrostatic reducing glass on the aforementioned sample, or an electromagnetic objective lens, And 
the main deviation objective lens which consists of the electrostatic main deflecting system which deflects the aforementioned 
electron beam by which reduction projection is carried out on the aforementioned sample with this objective lens on the 
aforementioned sample, and draws, It had the electrostatic sub diflector which deflects the aforementioned electron beam in 
the scanning field of the aforementioned electrostatic main deflecting system, and has the control section which controls the 
reduction percentage of the aforementioned pattern image by which projection is carried out based on the position of the cell 
on the aforementioned aperture. 

[0065] According to the claim 38, in an electron beam exposure system according to claim 37, the aforementioned control 
section controls the lighting scale factor of the aforementioned electrostatic lighting lens. 

[0066] The aperture arranged at the position in order to adjust an electron beam to arbitrary configurations according to the 
claim 39, The electrostatic lighting lens which adjusts the aforementioned electron beam to the electron beam of the beam for 
lighting, Deflect the aforementioned electron beam adjusted with the aforementioned electrostatic lighting lens, and the 
irradiation position to the aforementioned aperture is controlled. And at least two electrostatic fabrication deflecting system 
which returns the electron beam of the pattern image obtained by passing the aforementioned aperture on the original optical 
axis, The electrostatic reducing glass which reduces the aforementioned electron beam which passed these electrostatic 
fabrication deflecting system, The electrostatic formula which carries out reduction projection of the aforementioned electron 
beam which passed this electrostatic reducing glass on the aforementioned sample, or an electromagnetic objective lens, And 
the main deviation objective lens which consists of the electrostatic main deflecting system which deflects the aforementioned 
electron beam by which reduction projection is carried out on the aforementioned sample with this objective lens on the 
aforementioned sample, and draws, It has the electrostatic sub diflector which deflects the aforementioned electron beam in 
the scanning field of the aforementioned electrostatic main deflecting system, and irrespective of the position of the cell on the 
aforementioned aperture, based on the position of the aforementioned cell, the size of the aforementioned cell is defined so 
that the size of the aforementioned pattern image by which projection is carried out may be set constant. 
[0067] 

[Embodiments of the Invention] (1) Explain the gestalt of operation of the 1st of this invention with reference to a drawing 
hereafter. In addition, the same sign is given to the same portion as drawing 21 . 

[0068] Drawing 1 is the block diagram of an electron beam exposure system, and drawing 2 is drawing showing the 
cross-section structure of this equipment. 

[0069] First, explanation of the whole arrangement arranges the 1st shaping aperture 4, the electrostatic lighting lens 20, the 
1st electrostatic fabrication deflecting system 21, the 2nd shaping aperture 7, the 2nd electrostatic fabrication deflecting 
system 22, the 3rd aperture 23, the electrostatic reducing glass 24, the electrostatic main deviation objective lens 25, and the 
electronic detector 12 as each component of an electron optics system on the optical axis of the electron beam 2 emitted from 
an electron gun 1. 

[0070] Among these, the electrostatic main deviation objective lens 25 consists of an electrostatic objective lens 26 and 
electrostatic main deflecting system 27. 

[0071] Moreover, in the optical axis of an electron beam 2, an electrostatic sub diflector 28, the electrostatic pulley main 
deflecting system 29, and the electrostatic pulley secondary deflecting system 30 are arranged at the upstream of the 
electrostatic main deviation objective lens 25. 

[0072] Next, each component of the above-mentioned electron optics system is explained. 

[0073] As shown in drawing 22 like the above, a rectangle or circular cell aperture 4a is formed in the 1st shaping aperture 4, 
and two or more cell aperture 7b and 7c of various configurations, such as cell aperture 7a which combined the rhombus and 
the rectangle as shown in drawing 23 , and are formed in the 2nd shaping aperture 7. 

[0074] The electrostatic lighting lens 20 prepares the electron beam 2 emitted from the electron gun 1 to a uniform electron 
beam (lighting beam), and has become what has arranged 1st lighting lens 20a and 2nd lighting lens 20b on an optical axis. 
[0075] These [ 1 st ] and the 2nd lighting lens 20a and 20b consist of electrostatic lenses, respectively, as shown in drawing 3 , 
they arrange each electrode 20-2 and 20-3 on both sides of an electrode (erection load) 20-1 which impressed negative 
voltage, and they are constituted by these electrodes 20-2 and the AINTSUERU type lens from which both 20-3 was dropped 
on the ground (G). 

[0076] Among these, the crossover of 2nd lighting iens 20b is constituting so that image formation's may be carried out to the 
position of the 3rd aperture 23, and carrying out adjustable control of the applied voltage to the 1st and 2nd lighting lenses 
20a and 20b, can choose the scale factor of a lighting beam arbitrarily, and has composition which controls the current density 
on the sample side of a lighting beam. 

[0077] The 1st electrostatic fabrication deflecting system 21 consists of each deflecting system 21a and 21b, in order to obtain 
a desired aperture image on the 13th page of a sample, it deflects the electron beam fabricated with the electrostatic lighting 
lens 20, and it has the function which controls the irradiation position to the 2nd shaping aperture 7. 
[0078] The 2nd electrostatic fabrication deflecting system 22 consists of each deflecting system 22a and 22b, and has the 
function to return the electron beam of the aperture image obtained by passing the 2nd aperture fabrication 7 on the original 



5 of 13 



12/31/02 11:29 AM 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



optical axis. 

[0079] These [ 1st ] and the 2nd electrostatic fabrication deflecting system 21 and 22 are what has arranged each electrodes 

32 and 33 on both sides of the electrode 3 1 of eight poles as shown in drawing 4 , and dropped both these electrodes 32 and 

33 on the ground (G), and are each voltage V 1 -V8 to each of the electrode 3 1 of eight poles. It impressed independently and 
deviation control of the electron beam has been carried out. 

[0080] Moreover, these [ 1st ] and the 2nd electrostatic fabrication deflecting system 21 and 22 For example, if the 
composition and the configuration of each deflecting system 21a, 21b, 22a, and 22b are designed identically These four 
voltage linkage ratios can be controlled by voltage of the interlocking ratio of the combination of +Vi:-VI, it can control by 
the form where the polarity of a common control voltage was changed, and an electrical circuit form can be simplified. : - Vi : 
-Vi:+VI-Vi:+Vi:+Vi 

[008 ! ] Furthermore, as shown in these [ 1 st ] and the 2nd electrostatic fabrication deflecting system 2 1 and 22 at drawing 2 , 
each screening electrodes 34, 35, and 36, and 37, 38 and 39 are prepared, respectively. And when it continues and adjoins and 
these [ 1st ] and the 2nd electrostatic fabrication deflecting system 21 and 22 are arranged, it has structure intercepted with a 
shield so that mutual electric field might not affect deviation control. 

[0082] It is made the structure which considers as the composition which prevents interference of contiguity deflecting system 
by sharing the screening electrodes 35 and 38 which adjoin as this invention equipment shows to drawing 2 as the cure, since 
it becomes the point to design the length of an electron optics system short as much as possible since an electronic coulomb 
rebounding phenomenon becomes remarkable by the crossover point of an electron beam 2 when it constitutes from an 
electron optics system which applied the electron gun 1 of especially low acceleration, and little-izes the optical path length. 
[0083] The electrostatic reducing glass 24 reduces the electron beam which passed the 1st and 2nd electrostatic fabrication 
deflecting system 21 and 22. 

[0084] The 3rd aperture 23 is installed in the upper part of this electrostatic reducing glass 24. This 3rd aperture 23 is formed 
in order to cut the unnecessary beam scattered about in the 1st and 2nd shaping apertures 4 and 7 grades. 
[0085] Since this 3rd aperture 23 is formed in the position which approaches to the electrostatic reducing glass 24, it has 
structure joined to the electrostatic reducing glass 24 as shown in drawing 2 . 

[0086] In this case, it forms in the thickness more than double precision at least, and thickness of top screening-electrode 24a 
of the electrostatic reducing glass 24 is used as the stable optical system which the discontinuous beam orbit produced by 
making the screening electrode of the thickness of bottom screening-electrode 24b from which the bore differed by this 
continue does not generate. 

[0087] The main deviation objective lens 25 consists of two or more electrodes divided into the multi-electrode of four 
multiples arranged on the same periphery like the electrostatic fabrication deflecting system shown in above-mentioned 
drawing 4 , and each screening electrode by which opposite arrangement was carried out on both sides of these electrodes, 
among these each screening electrode of both is dropped on the ground. 

[0088] And like the above, with one structure, this main deviation objective lens 25 has the function of the both sides of the 
electrostatic objective lens 26 and the electrostatic main deflecting system 27, and operates. And the armature-voltage control 
section 40 is connected to these electrostatic objective lens 26 and the electrostatic main deflecting system 27. And these 
electrostatic objective lens 26 and the electrostatic main deflecting system 27 have the following functions by the 
armature-voltage control to the electrostatic objective lens 26 and the electrostatic main deflecting system 27 by this 
armature- voltage control section 40. 

[0089] The electrostatic objective lens 26 carries out reduction projection of the electron beam which passed the electrostatic 
reducing glass 24 on a sample 13, and an electron beam 2 is completed by impressing the same voltage as an electrode. 
[0090] The electron beam by which reduction projection is carried out on a sample 13 with the electrostatic objective lens 26 
is deflected on a sample 13, and it draws, and a degree operation is carried out, independent-control voltage other than lens 
convergence voltage is impressed to an electrode, and the electrostatic main deflecting system 27 moves an electron beam to 
the arbitrary positions on the field of a sample 13. 

[0091] Moreover, the 1st aberration amendment section 41 is connected to these electrostatic objective lens 26 and the 
electrostatic main deflecting system 27. 

[0092] This aberration amendment section 41 has the control function which minimizes the aberration which carries out 
degree impression of the amount of amendments according to the aberration generated in the electron optics system to the 
main deviation objective lens 25 at two or more electrodes, and is generated in the main deflecting system. 
[0093] The above-mentioned electrostatic sub diflector 28 has the function which carries out the minute deviation of the 
electron beam in the scanning field of the electrostatic main deflecting system 27. 

[0094] The electrostatic pulley main deflecting system 29 is arranged to the electrostatic main deflecting system 27 at the 
upstream of an electron beam, deflects an electron beam 2, and has the function which controls to the minimum the various 
lens aberration and deflection errors which are generated according to beam deflection control by the 13th page of a sample. 
[0095] The shaft-orientations length or the bore of a pulley main deviation center erection load is adjusted so that the these 
electrostatic main deflecting system 27 and the electrostatic pulley main deflecting system 29 may be materialized on the 
control-voltage conditions of the control linkage ratio 1 : 1 in the conditions which make the minimum the various lens 
aberration and deflection errors which are generated according to the beam deflection of the 1 3th page of a sample. 
[0096] Furthermore, in order to lose the influence of the adjoining deflecting system, screening-electrode 27a is prepared in 
the ends of the these electrostatic main deflecting system 27 and the electrostatic pulley main deflecting system 29. 
[0097] Thus, the electrostatic pulley main deflecting system 29 and the electrostatic main deflecting system 27 are 
controllable by the conditions of the same voltage value by preparing the length or the bore of shaft orientations of a pulley 
main deviation center erection load, and arranging a screening electrode to the ends side of the electrostatic pulley main 
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deflecting system 29 and the electrostatic pulley secondary deflecting system 30, 

[0098] The electrostatic pulley secondary deflecting system 30 deflects an electron beam 2, and has the function which 
controls to the minimum the various lens aberration and the subdeflection errors which are generated according to the beam 
secondary deviation of the 1 3th page of a sample. 

[0099] The shaft-orientations length or the bore of a pulley secondary deflecting system center erection load is adjusted so 
that the above-mentioned electrostatic sub diflector 28 and the electrostatic pulley secondary deflecting system 30 may be 
materialized on the control-voltage conditions of the control linkage ratio 1:1. 

[0100] Furthermore, in order to lose the influence of the adjoining deflecting system, each screening electrodes 28a, 28b, 30a, 
and 30b are formed in the ends of these electrostatic sub directors 28 and the electrostatic pulley secondary deflecting system 
30. 

[0101] Thus, the electrostatic pulley secondary deflecting system 30 and an electrostatic sub diflector 28 are controllable by 
the conditions of the same voltage value by preparing the length or the bore of shaft orientations of a pulley secondary 
deviation center erection load, and arranging a screening electrode to the ends side of the electrostatic pulley secondary 
deflecting system 30 and the electrostatic pulley secondary deflecting system 30. 

[0102] Moreover, the 2nd aberration amendment section 42 is connected to the electrostatic pulley main deflecting system 29 
and the electrostatic pulley secondary deflecting system 30. 

[0103] This 2nd aberration amendment section 42 controls the control voltage of the electrostatic pulley secondary deflecting 
system 30 to an electrostatic sub diflector 28 in the subtraction direction to control the control voltage of the electrostatic 
pulley main deflecting system 29 to the electrostatic main deflecting system 27 in the addition direction to be shown in 
drawing 5 , and to be shown in drawing 6 , and has the function which minimizes synthetic aberration. 
[0104] By the way, the above-mentioned electrostatic pulley secondary deflecting system 30, the electrostatic pulley main 
deflecting system 29, an electrostatic sub diflector 28, and the electrostatic main deflecting system 27 are arranged along with 
the travelling direction of an electron beam 2, and they are arranged at each ** of the electrostatic pulley secondary deflecting 
system 30 which these-adjoins, the electrostatic pulley main deflecting system 29, an electrostatic sub diflector 28, and the 
electrostatic main deflecting system 27 so that each screening electrodes 30b (29a), 28a (29b), and 28b (27a) may use in 
common 

[0105] By using such each screening electrode, a mutual interference can be prevented, the length of the whole electron optics 
system is turned small, and lens aberration and deflection errors are made smaller than this. 

[0106] The above-mentioned electronic detector 12 is arranged under the main deviation objective lens 25. And the bottom 
screening electrode 43 in this main deviation objective lens 25 has structure shared as a screening electrode of the electronic 
detector 12 as shown in drawing 7 . in this case, the thickness of the bottom screening electrode 43 -- the thickness of top 
screening-electrode 28b (27a) — it is formed at least more than double precision 
[0107] Next, an operation of the constituted equipment is explained like the above. 
[0108] A sample 13 is laid on X-Y table 44. 

[0109] The electron beam 2 emitted from the electron gun I is irradiated by the 1st shaping aperture 4 which has a rectangle 
or circular cell aperture, and passes this 1st shaping aperture 4. 

[01 10] To the electron beam 2 which passed the 1st shaping aperture 4, to one cell aperture to be able to set to the 2nd 
shaping aperture 7, the electronic-formula lighting lens 20 is large enough, and is expanded to the beam diameter of the size 
which does not interfere in adjoining cell aperture. 

[0111] At this time, 2nd lighting lens 20b carries out image formation of the electron beam 2 to the position of the 3rd 
shaping aperture 23. Moreover, by carrying out adjustable control of the applied voltage of the 1st and 2nd lighting lenses 20a 
and 20b, the scale factor of an electron beam (here lighting beam) 2 is chosen arbitrarily, and the current density on the 
sample side of an electron beam 2 is controlled. 

[0112] In order to obtain a desired aperture image combining each cell aperture of the 1st shaping aperture 4 and the 2nd 
shaping aperture 7, the 1st electrostatic fabrication deflecting system 21 deflects the electron beam 2 from the electrostatic 
lighting lens 20, and controls an irradiation position to choose the cell aperture made into the purpose among each cell 
aperture currently formed in the 2nd shaping aperture 7. 

[0113] The 2nd electrostatic fabrication deflecting system 22 returns the electron beam 2 of the aperture image obtained by 
passing the 2nd aperture fabrication 7 on the original optical axis. 

[0114] The electrostatic reducing glass 24 reduces the electron beam 2 which passed the 1st and 2nd electrostatic fabrication 
deflecting system 2 1 and 22. That is, the electron beam 2 which passed the 1 st electrostatic fabrication deflecting system 2 1 , 
the 2nd shaping aperture 7, and the 2nd electrostatic fabrication deflecting system 22 is started as a cell pattern beam on the 
basis of the 2nd shaping aperture 7, and the electronic-formula reducing glass 24 is passed in the state where it was returned 
on the optical axis of an electron optics system. 

[0115] And the electrostatic objective lens 26 of the main deviation objective lens 25 carries out reduction projection of the 
electron beam which passed the electrostatic reducing glass 24 on a sample 13, and with this, the electrostatic main deflecting 
system 27 deflects the electron beam 2 by which reduction projection is carried out on a sample 13 with the electrostatic 
objective lens 26 on a sample 13, and draws it. 

[0116] At this time, the electrostatic main deflecting system 27 and an electrostatic sub diflector 28 control the current beam 
position to a drawing pattern position. That is, the electrostatic main deflecting system 27 carries out the minute deviation of 
the electron beam in the scanning field of the electrostatic main deflecting system 27 to the sample 13 carried on X-Y table 
44, referring to the position of X-Y table 44 for the position of a drawing field, and an electrostatic sub diflector 28 performs 
position control to the drawing range divided finely. 

[0117] Furthermore, the electrostatic pulley main deflecting system 29 deflects an electron beam, controls to the minimum the 
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various lens aberration and deflection errors which are generated according to beam deflection control by the 13th page of a 
sample, and the electrostatic pulley secondary deflecting system 30 deflects an electron beam 2, and it controls to the 
minimum the various lens aberration and the subdeflection errors which are generated according to the beam secondary 
deviation of the 13th page of a sample. 

[0118] Moreover, the 1st aberration amendment section 41 receives impressing the same voltage to two or more electrodes of 
the main deviation objective lens 25, and converging an electron beam 2, it controls the control voltage of the electrostatic 
pulley main deflecting system 29 to the electrostatic main deflecting system 27 in the addition direction so that degree 
impression is carried out and the amount of amendments which searched for the aberration generated in an electron optics 
system beforehand according to the amount of main deviations is shown in two or more electrodes at drawing 5 , and it 
minimizes the aberration generated in the main deflecting system. 

[0119] The 2nd aberration amendment section 42 controls the control voltage of the electrostatic pulley secondary deflecting 
system 30 to an electrostatic sub diflector 28 in the subtraction direction to be shown in drawing 6 , and minimizes synthetic 
aberration. 

[0120] Thus, the electron beam 2 formed in the desired aperture image irradiates a sample 13, and forms a pattern. 
[0121] In addition, the job which draws, and the job to adjust are performed separately. 

[0122] The electronic detector 12 detects the secondary electron and reflection electron which were generated from the 
sample 13, and outputs the detecting signal. 

[0123] Therefore, detection of a SEM image and control of beam adjustment are performed by processing the detecting signal 
outputted from the electronic detector 12. 

[0124] Here, a comparatively high control voltage is impressed to the electronic detector 12, and in order to make spherical 
aberration small further, it is approached and installed to the main deviation objective lens 25. this shows the bottom 
screening electrode 43 in the main deviation objective lens 25 like the above to drawing 7 -- as - as the screening electrode of 
the electronic detector 12 -- using in common -- and the thickness of the bottom screening electrode 43 -- the thickness of top 
screening-electrode 28b (27a) -- it forms at least more than double precision 

[0125] As shown in drawing 8 , electric-field offset field deltaf would occur, and this will have prevented producing deviation 
in an optical property, if a bore arranges without taking into consideration the thickness of the Z direction which is the 
direction of an optical axis of an electron optics system about a small screening electrode. 

[0126] Thus, in the gestalt of implementation of the above I st, since an electrostatic lens and electrostatic deflecting system 
constituted each component in an electron optics system,-izing of the length of the whole electron optics system can be carried 
out [ little ] by the ability of the screening electrode used for these electrostatic lens or electrostatic deflecting system to be 
shared between adjoining electrostatic lenses and electrostatic deflecting system, and a very small electron beam exposure 
system can be realized. 

[0127] Moreover, by constituting with an electrostatic lens or electrostatic deflecting system, it becomes what was most 
suitable for the electron beam exposure system for the low acceleration electron beam 2, there is no influence of the page [ of 
a sample / 13th ] proximity effect, and the amendment control to the complicated proximity effect becomes unnecessary. 
[0128] Furthermore, the simplification of a system can also plan an electron optics system and a controlling surface sharply, 
and its trouble in drawing equipment decreases, and they can respond to a production site enough. 

[0129] Thereby, also about the high throughput processing made into the greatest weak point of an electron beam exposure 
system, the simplification of small and a system can be realized saving drawing precision, it becomes possible to build the 
parallel control system which has arranged several electron optics systems, and a high throughput electron beam exposure 
system can be built. 

(2) Explain the gestalt of operation of the 2nd of this invention below with reference to a drawing. In addition, the same sign 
is given to the same portion as drawing 2 , and the detailed explanation is omitted. 
[0130] Drawing 9 is the block diagram of an electron beam exposure system. 

[0131] The electromagnetic objective lens 50 is formed on the optical axis of an electron optics system. This electromagnetic 
objective lens 50 is a cylindrical shape-like, and consists of pole piece 5 1 by which opening (gap) was formed in the inside, 
and a coil 52 wound around this pole piece 51. 

[0132] In the gap of the pole piece 51 of this electromagnetic objective lens 50, it has the structure where the electrostatic 
main deflecting system 53 was built in. That is, the electrostatic main deflecting system 53 is arranged in the magnetic field 
field of the electromagnetic objective lens 50. 

[0133] Thus, since the electrostatic main deflecting system 53 was built in in the gap of the pole piece 5 1 of the 
electromagnetic objective lens 50, it has composition which controls independently the lens function by the electromagnetic 
objective lens 50, and the deviation function to the electron beam 2 by the electrostatic main deflecting system 53, 
respectively. 

[0 1 34] Moreover, the nonmagnetic shield 54 is attached in the point of the pole piece 5 1 , and it has at it the structure where 
the leakage electric field by the electrostatic main deflecting system 53 do not influence others. 

[0135] In addition, the control wiring to the electrostatic main deflecting system 53 forms a breakthrough 55 in the pole piece 
51, as shown in drawing 10 , and it is performed by pulling out wiring from this breakthrough 55. 

[0136] Moreover, an auxiliary coil 56 is formed in the pole piece 51, and you may make it adjust the magnetic field generated 
with the electromagnetic objective lens 50 to it. 

[0137] The electron beam 2 by which reduction projection is carried out on a sample 13 with the electromagnetic objective 
lens 50 is deflected on a sample 13, and it draws, and a degree operation is carried out, independent-control voltage other than 
lens convergence voltage is impressed to an electrode, and the electrostatic main deflecting system 53 moves an electron 
beam to the arbitrary positions on the field of a sample 13. 
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[0138] Here, the above-mentioned electrostatic pulley secondary deflecting system 30, the electrostatic pulley main deflecting 
system 29, an electrostatic sub diflector 28, and the electrostatic main deflecting system 53 are arranged along with the 
travelling direction of an electron beam 2, and they are arranged at each ** of the electrostatic pulley main deflecting system 
29 which these-adjoins, an electrostatic sub diflector 28, and the electrostatic main deflecting system 53 so that each screening 
electrodes 30b (29a), 28a (29b), and 54 may use in common, respectively. 

[0139] According to the structure which shares such each screening electrode, the length of the whole electron optics system 

is turned small, and lens aberration and deflection errors are made small. 

[0140] Next, an operation of the constituted equipment is explained like the above. 

[0141] The electron beam 2 emitted from the electron gun 1 is irradiated by the 1st shaping aperture 4 which has a rectangle 
or circular cell aperture. 

[0142] To the electron beam 2 which passed the 1st shaping aperture 4, to one cell aperture to be able to set to the 2nd 
shaping aperture 7, the electrostatic lighting lens 20 is large enough, and is expanded to the beam diameter of the size which 
does not interfere in adjoining cell aperture. 

[0143] At this time, 2nd lighting lens 20b carries out image formation of the electron beam 2 to the position of the 3rd 
aperture 23. Moreover, by carrying out adjustable control of the applied voltage of the 1st and 2nd lighting lenses 20a and 
20b, while choosing the scale factor of an electron beam 2 arbitrarily, the current density on a sample side is controlled, 
[0144] In order to obtain a desired aperture image combining each cell aperture of the 1st shaping aperture 4 and the 2nd 
shaping aperture 7, the 1st electrostatic fabrication deflecting system 21 deflects the electron beam 2 from the electrostatic 
lighting lens 20, and controls an irradiation position to choose the cell aperture made into the purpose among each cell 
aperture currently formed in the 2nd shaping aperture 7. 

[0145] The 2nd electrostatic fabrication deflecting system 22 returns the electron beam 2 of the aperture image obtained by 
passing the 2nd aperture fabrication 7 on the original optical axis. 

[0146] The electron beam 2 which passed the 2nd shaping aperture 7 and the 2nd electrostatic fabrication deflecting system 
22 from the 1st electrostatic fabrication deflecting system 2 1 is started as a ceil pattern beam on the basis of the 2nd shaping 
aperture 7, and the electrostatic reducing glass 24 is passed in the state where it was returned on the optical axis of an electron 
optics system. The electron beam 2 which passed this electrostatic reducing glass 24 is reduced. 
[0147] This electromagnetic objective lens 50 carries out reduction projection of the electron beam which passed the 
electrostatic reducing glass 24 on a sample 13, and with this, the electrostatic main deflecting system 53 deflects the electron 
beam 2 by which reduction projection is carried out on a sample 13 with the electromagnetic objective lens 50 on a sample 
13, and draws it. 

[0148] At this time, the electrostatic main deflecting system 53 carries out the minute deviation of the electron beam in the 
scanning field of the electrostatic main deflecting system 53 to the sample 13 carried on X-Y table 44, referring to the 
position of X-Y table 44 for the position of a drawing field. 

[0149] With this, an electrostatic sub diflector 28 performs position control to the drawing range divided finely. 
[0150] Furthermore, the electrostatic pulley main deflecting system 29 deflects an electron beam, controls to the minimum the 
various lens aberration and deflection errors which are generated according to beam deflection control by the 13th page of a 
sample, and the electrostatic pulley secondary deflecting system 30 deflects an electron beam 2, and it controls to the 
minimum the various lens aberration and the subdeflection errors which are generated according to the beam secondary 
deviation of the 13th page of a sample. 

[0151] Thus, the electron beam 2 formed in the desired aperture image is irradiated at a sample 13, and a pattern is formed. 
[0152] The electronic detector 12 detects the secondary electron and reflection electron which were generated from the 
sample 13, and outputs the detecting signal. By processing the detecting signal outputted from this electronic detector 12, 
detection of a SEM image and control of beam adjustment are performed. 

[0153] Thus, in the gestalt of implementation of the above 2nd, since the electrostatic lens, and electrostatic deflecting system 
and an electromagnetic objective lens constituted each component in an electron optics system, -izing of the length of the 
whole electron optics system can be carried out [ little ] by the ability of the screening electrode used for these electrostatic 
lens or electrostatic deflecting system to be shared between adjoining electrostatic lenses and electrostatic deflecting system 
like the gestalt of implementation of the above 1st, and a very small electron beam exposure system can be realized. 
[0154] Moreover, since the electrostatic main deflecting system 53 was built in in the gap of the pole piece 5 1 of the 
electromagnetic objective lens 50, the lens function by the electromagnetic objective lens 50 and the deviation function to the 
electron beam 2 by the electrostatic main deflecting system 53 are controllable independently, respectively. 
[0155] Moreover, since the nonmagnetic shield 54 was attached in the point of the pole piece 5 1 , the leakage electric field 
generated from the electrostatic main deflecting system 53 can be absorbed, and the deflecting system which adjoins leakage 
electric field is not affected. 

[0156] Moreover, since a breakthrough 55 is formed and wiring to the electrostatic main deflecting system 53 is pulled out to 
the pole peace 51, complicated wiring can be simplified. 

[0157] Moreover, by constituting with an electrostatic lens or electrostatic deflecting system, it becomes what was most 
suitable for the electron beam exposure system for the low acceleration electron beam 2, there is no influence of the page [ of 
a sample / 13th ] proximity effect, and the amendment control to the complicated proximity effect becomes unnecessary. 
[0158] Furthermore, the simplification of a system can also plan an electron optics system and a controlling surface sharply, 
and its trouble in drawing equipment decreases, and they can respond to a production site enough. 

[0159] Thereby, also about the high throughput processing made into the greatest weak point of an electron beam exposure 
system, the simplification of small and a system can be realized saving drawing precision, it becomes possible to build the 
parallel control system which has arranged several electron optics systems, and a high throughput electron beam exposure 
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system can be built. 

[0160] Drawing 1 1 is the block diagram showing the gestalt of operation of the 3rd of the electron beam exposure system 
concerning this invention. In addition, in drawing 1 1 , the same sign is given to the same functional division as drawing 2 
mentioned above, and the detailed explanation is omitted. 

[0161] The center position of a lens and aperture is equipped with 4 sets of alignment mechanisms 60-90 for performing 
optical-axis doubling an electron beam in the electron beam exposure system. In addition, an example of optical-axis doubling 
is shown in the left-hand side of drawing 1 1 , and the alternate long and short dash line C shows the center position to it. On 
the other hand, instead of the 2nd shaping aperture 7, the 2nd shaping aperture 100 is arranged, and the 3rd shaping aperture 
101 is arranged instead of being the 3rd shaping aperture 23. 

[0162] The alignment mechanism 60 is established between 1st lighting lens 20a and 2nd lighting lens 20b. The alignment 
mechanism 70 is formed in the periphery side of the 1st electrostatic fabrication deflecting system 2 1 . The alignment 
mechanism 80 is formed in the periphery side of the 2nd electrostatic fabrication deflecting system 22. The alignment 
mechanism 90 is formed in the periphery side of an electrostatic sub diflector 28, the electrostatic pulley main deflecting 
system 29, and the electrostatic pulley secondary deflecting system 30. 

[0163] the shield with which the alignment mechanism 60 consists of magnetic material arranged in the position inserted into 
the alignment section 61 which performs shift control, the alignment section 62 which performs tilt control, and both [ these ] 
the alignment sections 61 and 62 -- it has the member 63 Moreover, the alignment sections 61 and 62 consist of saddle type 
alignment coils 6 1 a and 62a, respectively. 

[0164] The alignment mechanism 70 is equipped with the alignment section 71 which performs shift control, and the 
alignment section 72 which performs tilt control. In addition, screening electrodes 34-36 have composition which served as 
each alignment section 71 and the shield member between 72. Moreover, the alignment sections 71 and 72 consist of saddle 
type alignment coils 71a and 72a, respectively. 

[0165] The alignment mechanism 80 is equipped with the alignment section 81 which performs shift control, and the 
alignment section 82 which performs tilt control. In addition, screening electrodes 37-39 have composition which served as 
each alignment section 81 and the shield member between 82. Moreover, the alignment sections 81 and 82 consist of saddle 
type alignment coils 81a and 82a, respectively. 

[0166] The alignment mechanism 90 is equipped with the alignment section 91 which performs shift control, and the 
alignment section 92 which performs tilt control. In addition, screening electrodes 27a, 28a, 28b, 29a, 29b, 30a, and 30b have 
composition which served as each alignment section 91 and the shield member between 92. Moreover, the alignment sections 
91 and 92 consist of saddle type alignment coils 91a and 92a, respectively. 

[0167] The 2nd shaping aperture 100 and the 3rd shaping aperture 101 insulate electrically [ other members ], and are 
arranged. These [ 2nd ] and the 3rd shaping aperture 100,101 have the current detection function to detect the current which 
an electron beam is irradiated and is generated, are connecting with the monitor which is not illustrated and displaying the 
image of an aperture hole as a monitor image, and adjust an alignment coil. 

[0168] Thus, in the constituted electron beam exposure system, drawing by the electron beam is performed like the electron 
beam exposure system in the gestalt of the 1st operation mentioned above. In addition, before drawing, each alignment 
mechanisms 60-90 perform optical-axis doubling to each lenses 24 and 26 and the center position of each shaping aperture 
100,101 by performing shift control and tilt control. 

[0 169] (a) of drawing 12 and (b) are drawings for explaining the alignment mechanism 70 among the alignment mechanisms 
60-90. That is, as shown in (a) of drawing 12 , shift control is carried out by the alignment section 71, and, next, tilt control of 
the electron beam 2 is carried out by the alignment section 72. And incidence will be carried out to the electrostatic reducing 
glass 24. It seems that the flux density curve which acts on the electron beam 2 at this time is shown in (b) of drawing 12 . 
That is, since a magnetic field turns into a zero magnetic field in the position of screening electrodes (shield member) 35-37, 
interference between the alignment section 71 and 72 is lost, and an independent control is possible. 
[0 1 70] On the other hand, (a) of drawing 13 and (b) are drawings for comparison. That is, as shown in (a) of drawing 13 , 
when there is no shield member, as shown in (b) of drawing 13 , the alignment section 71 and the alignment section 72 may 
interfere mutually, and the degree operation of a magnetic field may occur. For this reason, if control of the shift amount by 
the alignment section 71 and the amount of tilts by the alignment section 72 are controlled, mutual control will be influenced 
and it will become difficult to make the center of a lens 24 precision improve incidence. 

[0171] Moreover, drawing 14 - drawing 1 7 are drawings comparing and showing the case where a saddle type coil and a 
toroidal type coil are used, respectively in the alignment coil in each alignment section of the alignment mechanisms 60-90. In 
addition, drawing 14 and drawing 16 are [ a saddle type coil, drawing 15 , and drawing 17 ] toroidal type coils. 
[0172] In the saddle type coil, as shown in (a) of drawing 14 , it is wound around sense which is illustrated to a coil 1 1 1 to the 
core 1 10. For this reason, equistasis line of magnetic force becomes what is shown in [ M ] (a) of (b) and drawing 16 of 
drawing 14 , and electromagnetic force is generated as shown in [ L ] (b) of drawing 1 4 . 

[0 1 73] at this time, it is shown in (b) of drawing 16 ~ as — a shield -- if the member 1 1 2 is arranged ~ the equistasis line of 
magnetic force M — a shield — it is intercepted by the member 1 12 and magnetic field strength serves as zero 
[0174] It is wound around sense which a coil 1 14 illustrates to a core 1 13 in a toroidal type coil on the other hand as shown in 
(a) of drawing 15 . It seems that for this reason, electromagnetic force is generated as shown in [ Q ] (b) of drawing 15 , and 
equistasis line of magnetic force is shown in [ R ] (a) of (b) and drawing 17 of drawing 15 . 

[0175] at this time, it is shown in (b) of drawing 17 - as - a shield - the relation of how depending on which equistasis line 
of magnetic force flows even if the member 1 1 2 is arranged -- a shield -- a member 1 1 2 is overcome and the phenomenon in 
which equistasis line of magnetic force permeates occurs Therefore, as the alignment section equipped with the shield 
member, a saddle type coil can prevent a mutual interference more effectively rather than a toroidal type coil. 
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[0176] (a) of drawing 1 8 is drawing showing the adjustment method of the alignment coil by the 2nd aperture 100. Namely, 
the 2nd aperture 100 transposes the electron beam 2 irradiated by the front face to a current signal, and displays it on a 
monitor. And the scan of the predetermined aperture area on the 2nd aperture 100 is carried out for the alignment mechanisms 
60 and 70 with an electron beam 2 by the electric processor. If the scan of the aperture hole 100a is carried out at this time, 
the monitor image of aperture hole 100a will be obtained. Since the position of aperture hole 100a moves with a frog in 
scanning area, an aperture image is moved to the center on a monitor. The optical axis of the electron beam 2 over an aperture 
center can be doubled by adjusting so that the image of aperture hole 100a may be located in a proper position, and adjusting 
an alignment coil so that the center position of a monitor image may not change, even if it applies voltage to a lens 20 further. 
[0177] (b) of drawing 18 is drawing showing the adjustment method of the alignment coil by the 3rd aperture 101. Namely, 
the 3rd aperture 101 transposes the electron beam 2 irradiated by the front face to a current signal, and displays it on a 
monitor. And the scan of the alignment mechanism 80 is carried out by the electric processor with the electron beam 2 in the 
state where the predetermined aperture area on the 3rd aperture 101 was extracted. If the scan of the aperture hole 101a is 
carried out at this time, the monitor image of aperture hole 101a will be obtained. Since the position of aperture hole 101a 
moves with a frog in scanning area, an aperture image is moved to the center on a monitor. The optical axis of the electron 
beam 2 over an aperture center can be doubled by adjusting an alignment coil so that the image of aperture hole 101a may be 
located in a proper position. 

[0178] As mentioned above, while the same effect as the electron beam exposure system concerning the gestalt of the 1st 
operation is acquired according to the electron beam exposure system concerning the gestalt of operation of**** 3, it can 
perform optical-axis doubling the electron beam by the alignment mechanisms 60-90 ease and with high precision by 
preventing the mutual interference of the adjoining alignment section. 

[0179] Moreover, the alignment mechanisms 60-80 can be easily adjusted by using the 2nd and 3rd shaping apertures 
100,101. 

[0180] Furthermore, the shield member in the alignment mechanisms 70-90 can miniaturize the whole while it can omit parts 
since it is not prepared independently of optical system, but is constituted to serve also as the shield pole of optical system, 
and it does not newly need to prepare the parts as a shield member. 

[0181] Drawing 19 is the block diagram showing the gestalt of operation of the 4th of the electron beam exposure system 
concerning this invention. In addition, in drawing 19 , the same sign is given to the same functional division as drawing 1 1 , 
and the detailed explanation is omitted. A different point from the electron beam exposure system concerning the gestalt of 
the 3rd operation which this electron beam exposure system mentioned above is in the point of using the alignment 
mechanisms 1 10-130 instead of the alignment mechanisms 60-80. It is made to form the one alignment section 111,121,131 
each by these alignment mechanisms 1 10-130. In this case, if it arranges in the lens for -ed, and the position kept away to the 
aperture for -ed, it is small alignment coil current, and big alignment power is obtained and it is advantageous in space 
efficiency. 

[0182] Drawing 20 is the block diagram showing the gestalt of operation of the 5th of the electron beam exposure system 
concerning this invention. In addition, in drawing 20 , the same sign is given to the same functional division as drawing 1 1 , 
and the detailed explanation is omitted. A different point from the electron beam exposure system concerning the gestalt of 
the 3rd operation which this electron beam exposure system mentioned above is the case applied when an electromagnetic 
lens 50 was used instead of an objective lens 26. 

[0183] According to the gestalt of this operation, the same effect as the electron beam exposure system concerning the gestalt 
of the 2nd and the 3rd operation can be acquired. 

[0184] Drawing 2 1 is the block diagram showing the gestalt of operation of the 6th of the electron beam exposure system 
concerning this invention. In addition, in drawing 21 , the same sign is given to the same functional division as drawing 2 
mentioned above, and the detailed explanation is omitted. 

[0185] The electrostatic reducing glass 140 is formed instead of the electrostatic reducing glass 24, and a point which is 
different by the electron beam exposure system concerning the gestalt of operation of**** 6 and the electron beam exposure 
system concerning the gestalt of the 1st operation mentioned above is in the point that the electrostatic objective lens 141 is 
formed, instead of being the electrostatic objective lens 26. 

[0 1 86] 140d (the 2nd electrode) of space charge effect reduction electrodes by which the electrostatic reducing glass 140 was 
formed between cathode (1st electrode) 140a to which negative voltage is impressed, top screening-electrode 140b prepared 
in the upstream of this cathode 140a, bottom screening-electrode 140c prepared in the downstream of cathode 140a, and this 
bottom screening-electrode 140c and cathode 140a is prepared. Positive predetermined voltage is impressed to 140d of this 
space charge effect reduction electrode. 

[0187] 14Id (the 2nd electrode) of space charge effect reduction electrodes by which the electrostatic objective lens 141 was 
formed between cathode (1st electrode) 14 la to which negative voltage is impressed, top screening-electrode 141b prepared 
in the upstream of this cathode 141a, bottom screening-electrode 141c prepared in the downstream of cathode 141a, and this 
bottom screening-electrode 141c and cathode 140a is prepared. Positive predetermined voltage is impressed to 1 4 1 d of this 
space charge effect reduction electrode. 

[0188] Next, an operation of the space charge effect reduction electrodes 140d and 14 Id is explained. Unlike the 
electromagnetic lens using the magnetic field, in the optical system which used the electrostatic lens, the electron beam is 
materialized in the lens function through operation of a slowdown and acceleration within an electrostatic lens. In the optical 
system which used the electron beam, the space charge effect becomes large as acceleration voltage falls, optical aberration 
increases and the amount of beam dotage becomes large. 

[0189] (a) of drawing 22 , (b), and (a) - (c) of drawing 23 are drawings showing typically the principle of the beam dotage 
which will be generated by the time it projects on the 13th page of a sample from the 2nd shaping aperture 7. That is, the 
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beam is shown by the inside alpha of (b) in drawing 22 . In this beam alpha, the beam beta (optical aberration) generated by a 
certain aperture angle beam from the 2nd shaping aperture 7 is contained. The difference of Beam alpha and Beam beta shows 
the beam dotage generated in the space charge effect in an electrostatic lens. 

[0190] Therefore, for making small the amount of beam dotage in the 13th page of a sample, it is necessary to make the beam 
dotage beta and beam dotage by the space charge effect as small as possible. That is, the space charge effect can be reduced 
by impressing voltage contrary to Cathodes 140a and 141a to the space charge effect reduction electrodes 140d and 14 Id. 
IX) 1 9 1 1 Drawing 24 shows the lens effect of an objective lens 141 by the lens potential Ve. The drawing 24 solid line gamma 1 
shows the case where an alternate long and short dash line gamma 3 makes the absolute value 1 .2 times on positive voltage to 
the voltage impressed to cathode 141a, when the absolute value is made into 0.7 times on positive voltage to the voltage 
which impressed the dashed line gamma 2 to cathode 141a when voltage was not applied to 14 Id of space charge effect 
electrodes. 

[0192] As shown at the (b) destructive line delta of drawing 22 in the case of gamma2 and gamma3 which were mentioned 
above, the space charge effect can be reduced. In addition, to the voltage impressed to cathode 14 1 a, since the lens potential 
Ve does not serve as positive, the case where the absolute value is made into 0.5 to 1 time on positive voltage serves as 
optimal range. Moreover, if it is a 0.2 to 1 .2 times as many range as this, the reduction effect over the space charge effect can 
fully be checked. 

[0193] As mentioned above, in the electron beam exposure system which used the electrostatic lens, by forming the space 
charge effect reduction electrodes 140d and 14 Id, the space charge effect generated in slowdown operation in an electrostatic 
lens can be pressed down small, and the electron beam excellent in the definition with small dotage can be acquired. 
[0194] In addition, its downstream is more effective although a space charge effect reduction electrode may be prepared in 
any of the upstream of an electron beam 2, and a downstream to a cathode. Moreover, you may make it prepare only the 
electrostatic-type objective lens 141 side. 

[0195] Drawing 25 is the block diagram showing the gestalt of operation of the 7th of the electron beam exposure system 
concerning this invention. In addition, in drawing 25 , the same sign is given to the same functional division as drawing 2 
mentioned above, and the detailed explanation is omitted. 

[0196] In addition to the electron beam exposure system concerning the gestalt of the 1st operation, in the electron beam 
exposure system concerning the gestalt of operation of**** 7, it has the control section 150. The drawing control section 151 
a control section 150 decides a drawing pattern to be, and CP selection-control section 152 which chooses the proper cell on 
the 2nd shaping aperture 7 based on the signal from this drawing control section 151, The forming deviation AMP 153 which 
controls the 1st electrostatic fabrication deflecting system 21 and the 2nd electrostatic fabrication deflecting system 22 based 
on the signal from this continuous-path-control section 152 The lighting lens excitation table 154 which stores the lighting 
scale factor corresponding to the position of each cell based on the signal from this forming deviation AMP 153, The signal 
from the excitation control section 155 which controls the electrostatic lighting lens 20 based on the scale factor defined on 
this lighting lens excitation table 154, and this excitation control section 155 was amplified, and it has AMP156 for lenses 
which drives the electrostatic lighting lens 20. 

[0197] Drawing 26 and drawing 27 are explanatory drawings showing the principle which the difference in the electron optics 
way length generated in an electron beam exposure system produces, and the difference in reduction percentage produces by 
this with the position of the cell on the 2nd shaping aperture 7. 

[0198] Electron optics way length until it returns to a center position C differs in the cell 160 located on the center position C 
of an electron gun I when choosing the ceil on the 2nd shaping aperture 7 according to the pattern which should draw, as 
shown in drawing 26 , and the cell 161 which estranged only tau 1 from the center position C. That is, in the case of a cell 
160, in the case of Kl and a cell 161, it is set to K2. For this reason, compared with the crossover chi formed by the lighting 
optical path kappa 1 when the lighting optical path kappa 2 of the cell 161 which illuminated the 2nd shaping aperture 7 
illuminates a cell 160, only tau 2 forms crossover chi' in the method of drawing 27 Nakagami. And the reduction percentage 
of the cell pattern image with which the pattern image was formed on the sample 13 of the electrostatic reducing glass 24 
becomes large slightly compared with the case where a cell 160 is chosen. 

[0199] In the pattern line breadth in the detailed wiring exposure formed on a sample 13 of this change, there is a possibility 
that may become the size which cannot be disregarded, the bond precision between patterns may fall, and the yield may fall. 
[0200] In order that in addition to operation in the electron beam exposure system concerning the gestalt of the 1st operation 
mentioned above the lighting optical path produced according to the distance tau 1 from the center position C of a cell 161 
may cancel the difference among tau 2 produced on optics and may make reduction percentage the same, it controls by the 
electron beam exposure system shown in drawing 25 as follows. That is, instructions of drawing of a pattern made into the 
purpose from the drawing control section 151 are sent to CP selection-control section 152. Based on the lighting lens 
excitation table 154, a lighting scale factor is changed into a suitable value for the excitation conditions of the lighting lens 20. 
By this, an electron beam 2 will reach the 2nd shaping aperture 7 through the amendment optical path kappa 3 rectified as 
shown in drawing 28 . The electron beam 2 fabricated by the cell 1 6 1 passes the same optical path as the optical path in the 
case of a cell 160, and carries out image formation of the pattern image on a sample 13. 

[0201] thus, in the electron beam exposure system concerning the gestalt of operation of**** 7, image formation of the 
pattern image which is a cell can be carried out on the 13th page of a sample with the same reduction percentage, without 
changing the operating condition of a projection lens (the electrostatic reducing glass 24 and electrostatic objective lens 25), 
even if it is the case where the position of a cell is distant from the center position C, while the same effect as the electron 
beam exposure system concerning the gestalt of the 1st operation mentioned above is acquired Moreover, since change of the 
lighting scale factor of the lighting lens 20 can follow optional selection of a cell and can be performed at high speed, it can 
draw at high speed. 
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[0202] Drawing 29 is the block diagram showing the electron beam exposure system concerning the gestalt of operation of the 
octavus of this invention. In addition, in drawing 29 , the same sign is given to the same functional division as drawing 25 
mentioned above, and the detailed explanation is omitted. 

[0203] In addition to the electron beam exposure system concerning the gestalt of the 1st operation, in the electron beam 
exposure system concerning the gestalt of operation of this octavus, it has the control section 170. The drawing control 
section 171a control section 170 decides a drawing pattern to be, and CP selection-control section 172 which chooses the 
proper cell on a shaping aperture 7 based on the signal from this drawing control section 171, The forming deviation AMP 
173 which controls the 1st electrostatic fabrication deflecting system 21 and the 2nd electrostatic fabrication deflecting system 
22 based on the signal from this continuous-path-control section 172 RL lens excitation table 174 which controls the 
reduction scale factor of the electrostatic reducing glass 24 based on the signal from the continuous-path-control section 1 72, 
The signal from the excitation control section 175 which controls the electrostatic reducing glass 24 based on the scale factor 
defined on this RL lens excitation table 174, and this excitation control section 175 was amplified, and it has AMP 176 for RL 
lenses which drives the electrostatic reducing glass 24. 

[0204] In order that the lighting optical path produced according to the distance tau 1 from the center position C of a cell 161 
may cancel the difference among tau 2 produced on optics and may make reduction percentage the same, it controls by the 
electron beam exposure system shown in drawing 29 as follows. That is, instructions of drawing of a pattern made into the 
purpose from the drawing control section 171 are sent to CP selection-control section 172, and a cell is chosen. The 
electrostatic fabrication deflecting system 21 and 22 is controlled through the forming deviation AMP 173 so that an electron 
beam 2 is irradiated by the desired cell by this CP selection-control section 172. In addition, beforehand, according to 
reduction percentage, a cell adjusts a size and is formed. 

[0205] The reduction percentage of the electrostatic reducing glass 24 which corresponds to the selected cell in RL lens 
excitation table 174 on the other hand is set up. According to this reduction percentage, it controls by the excitation control 
section 175 by the electrostatic reducing glass 24, and the electrostatic reducing glass 24 is driven through AMP 176 for RL 
lenses. 

[0206] Thereby, an electron beam 2 carries out image formation of the pattern image on a sample 13 through the rectified 
amendment lighting optical way kappa 4. 

[0207] thus, in the electron beam exposure system concerning the gestalt of operation of this octavus, image formation of the 
pattern image which is a cell can be carried out on the 13th page of a sample in a proper size, without changing the operating 
condition of the electrostatic lighting lens 20, even if it is the case where the position of a cell separates from a center position 
C, while the same effect as the electron beam exposure system concerning the gestalt of the 1st operation mentioned above is 
acquired Moreover, since change of the reduction percentage by the electrostatic reducing glass 24 can follow optional 
selection of a cell and can be performed at high speed, it can draw at high speed. 

[0208] In addition, as for this invention, it is needless to say for deformation implementation to be variously possible in the 
range which is not limited to the gestalt of the aforementioned implementation and does not deviate from the summary of this 
invention. 
[0209] 

[Effect of the Invention] The electron-beam-lithography method that a miniaturization and simplification of a system are 
realizable, and its equipment can be offered maintaining pattern drawing precision according to this invention, as a full 
account was given above. 



[Translation done.] 
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